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SPECIFICATIONS 


GENERAL 


Numbers of semiconductors 


Frequency coverage 
Frequency resolution 
Frequency control 


Frequency stability 
Frequency channels 
Usable conditions 


Antenna impedance 
Power supply requirement 
Current drain (at 13.8V DC) 


Dimensions 
Weight 


TRANSMITTER 


Output power 

Emission mode 
Modulation system 

Max. frequency deivation 
Spurious emission 
Microphone 


Operating mode 
Tone burst 


RECEIVER 


Receiving system 
Modulation acceptance 
Intermediate frequency 


Sensitivity 
Squelch sensitivity 
Spurious response rejection ratio 


Selectivity 


Audio output power 
Audio output impedance 


Transistors 48 
FETs 5 
ICs 21 (IC-25A: 20) 
Diodes 89 (IC-25A: 91) 


144.000 ~ 145.995 MHz (1C-25A: 143.800 ~ 148.195 MHz} 
5 kHz/25 kHz steps (1C-25A: 5 kHz/15 kHz steps) 
Microcomputer based 5 kHz step Digital PLL synthesizer 
Independent Dual VFO Capability. 

Within + 1.5 kHz 

5 channels with any inband frequency programmable 
Temperature: —10°C ~ 60°C (14°F ~ 140°F) 
Operational time: continuous 

50 ohms unbalanced 

13.8V DC + 15% (negative ground) 6A Max. 

Transmitting 


HIGH (25W) Approx. 4.8A 
LOW (1W) Approx. 1.3A 
Receiving 

At max audio output Approx. 0.6A 
Squelched Approx, 0.4A 
50 mm (H) x 140 mm (W) x 177 mm (D) 
Approx, 15 kg 

25W (HIGH), 1W (LOW) 

16F3 

Variable reactance frequency modulation 

5 kHz 


More than 60 dB below carrier 

1.3 K ohm dynamic microphone with built-in preamplifier and 
push-to-talk switch 

Simplex, Duplex (Any inband frequency separation programmable) 
1750 Hz + 0.1 Hz (1C-25A: Not installed} 


Double-conversion superheterodyne 


16F3 
1st: 16.9 MHz 
2nd: 455 kHz 


More than 30 dB S+N+D/N+D at 1nV 
Less than 0,6 for 20 dB Noise quieting 
Less than 0.4uV 

More than 60 dB 

More than +7.5 kHz at —6 dB point 

Less than +15 kHz at —60 dB point 

More than 2.0W 

4~8 ohms 


CONTROLS AND THEIR FUNCTIONS 


FRONT PANEL 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


VFO SWITCH 
For selection of either VFO “A” or "B" for 
tuning. 

In the “A” position, the VFO indicator 


illuminates and the frequency is changed in 
5-kHz steps when the tuning control knob is 
turned. The frequency can be entered into 
any of the memory channels. 

In the “B” position, the frequency is changed 
in 25-kHz steps (IC-25A: 15-kKHz steps) when 
the tuning control knob ts turned. 

VFO INDICATOR 

This LED illuminates when VFO "A" is 


selected. 
PRIORITY INDICATOR 
This LED illuminates when the priority 


function is switched ON. 

PRIORITY BUTTON 

This switch is used to switch the priority 
function ON and OFF. 

During a QSO or VFO reception, a calling 
channel or other desired channel can be 
monitored (whether the channel is in use or 
not) by setting the memory channel switch to 
that channel which has been memorized in a 
memory channel, and then press the priority 
button, The receiving frequency will there- 
after automatically change to that channel 
for a moment every five seconds. 
FREQUENCY DISPLAY 

The displayed frequency is the carrier fre- 
quency. The three large 7-seqment LED’s 
display the digits between 1 MHz and 10 kHz, 
and for 5kHz of the operating frequency. 
RECEIVE INDICATOR 

This LED illuminates when, 
RECEIVE mode, the squelch 
TRANSMIT INDICATOR 

This LED illuminates in the TRANSMIT 
mode. 


during the 
is opened. 


QO ®D © © 
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(10) 


(11) 
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VFO SCAN-FUNCTION SWITCH 

This switch is used to select either full scan or 
program scan. 

S/RF INDICATOR 

The seven in-line LED’s indicate the S-unit 
and the RF output level. The digits of the 
S-meter represent $1 through $9 and 20 and 
60d8 over 59. The RF output level meter 
functions only as a relative output meter; it 
does not indicate the wattage. These func- 
tions are automatically switched when T/R is 
switched, 

SIMPLEX/DUPLEX SWITCH 

This switch is used to select either SIMPLEX 
operation or DUPLEX (repeater) operation. 
DUPLEX-MODE SWITCH 

The switch is used to select the relationship of 
the reception frequency and the transmission 
frequency in the duplex mode. 

In the “NOR” position, the transmission 
frequency is set to GOOkHz (This can be 
changed to any in-band frequency.) below the 
reception frequency. (IC-25A: The trans- 
mission frequency can be set to either above 
or below the reception by using the OFFSET 
switch.) 

In the “REV” position, the reverse of the 
above is true for the transmission frequency 
and the reception frequency. 

These operations can be used with the VFO or 
any of the memory channels. 
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TONE CALL SWITCH (IC-25E only) 

Most repeaters require a 1750-Hz tone burst 
for initial access. Pressing this switch for the 
required period for a repeater switches the 
unit to the transmit mode, and the tone-burst 
generator is activated, thus giving access to the 
repeater. 


OFFSET SWITCH (IC-25A only) 

In the “+" position, the transmission frequen- 
cy is set to 600 kHz (This can be changed to 
any in-band frequency.) above the reception 
frequency (when the DUPLEX MODE switch 
is in the “NOR” position). 

In the “—"’ position, the transmission frequen- 
cy is set 600 kHz below the reception fre- 
quency. In addition, the offset frequency can 
be changed to any in-band frequency (when 
the DUPLEX MODE switch is in the “NOR” 
position). 


VFO/MEMORY CHANNEL SWITCH 

This switch is used to select either operation 
with the tuning control (“VFO” position) or 
operation with the memory channels (1 ~ 5). 


TUNING CONTROL KNOB 

Turning this control clockwise increases the 
frequency, and turning it counterclockwise 
decreases the frequency. At the VFO “A” 
setting, the frequency is changed in 5-kKHz 
steps, and at the VFO ‘'B” setting, it is 
changed in 25-kHz (IC-25A: 15-kHz) steps. 
When this control is turned to a frequency 
exceeding 145.995 MHz (IC-25A: 148,195- 
MHz), the frequency will automatically revert 
to 144,000 MHz (IC-25A: 143.800 MHz). In 
the same way, when this control is turned toa 
144.000 MHz (143.800- 
MHz), the frequency will automatically revert 
to 145.995 MHz (148.195 MHz). 
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SCAN START/STOP BUTTON 

This button is used to start and stop any of 
the scan functions. When it is pressed once 
again to restart the scan, the scan will start 
fram the memory channel or frequency where 
it was stopped. 

MEMORY/VFO WRITE BUTTON 

When this button is pressed, the VFO A 
frequency is “written” into a memory chan- 
nel, or the frequency of one VFO is trans- 
ferred to the other VFO. 


VOLUME CONTROL/POWER SWITCH 

The power is OFF when this control is turned 
completely counterclockwise. The power can 
be switched ON by turning this control 
clockwise until a “click” is heard. The audio 
level is increased as the control is turned 
further clockwise. 

SQUELCH ‘CONTROL/RF POWER SWITCH 
The squelch threshold is increased by turning 
this control clockwise. Turn it completely 
counterclockwise to turn the squelch function 
OFF. 

When this knob is pulled outward, the RF 
output power is reduced to 1 watt. When it is 
pressed inward to the normal position, the RF 
output power is returned to 25 watts. 

MIC CONNECTOR 

Connect the microphone (included) to this 
connector. 

(If you want to use a different microphone, 
refer to the illustration on page 5.) 


REAR PANEL 


EXTERNAL SPEAKER JACK (20) 
lf an external speaker is used, connect it to 
this jack. The speaker impedance should be 4 
to 8 ohms. Note that the built-in speaker will 


not function when an external speaker Is 


(22) 


connected. 


TRANSCEIVER 


WHI 
fFAICOM 1C-25E 


MiG. ey 
| > fae 9.6V] [COM [INCORPORATED 


(O) | 


UNDER THE TOP COVER 


(25) 


PrP 


eee rl 


(24) 


ANTENNA CONNECTOR 

This is for connection of the antenna to the 
unit. 

The impedance is 50 ohms. The connection is 
made with a PL-259 connector. 


POWER CONNECTOR 


Connect the power cord (included) here, 


SCAN-STOP TIME CONTROL 

This control is used to set the interval of 
the scan automatic-stop time, It can be 
adjusted to the desired interval within a range 
of 5 to 20 seconds. 

SCAN-STOP TIMER SWITCH 

This switch is used to switch the scan-stop 
interval function ON or OFF. 


SCAN-STOP FUNCTION SWITCHING 
SOCKETS 

By changing the socket, the scan-stop func: 
tian is switched to either “stop on a busy 
channel" or “stop on an unused channel”. 
SCAN-SPEED CONTROL 

This control is used to set the scanning 
speed in any scan mode. Adjust it to the 
desired scanning speed. 


INSIDE VIEWS 


MAIN UNIT SIDE 


Fi2 (CFU455E2 Ceramic Filter) 
1 (17.355SMHz 2nd L.O. Crystal) 


IC6 (MB3756 Regulator IC) 
J6 (Internal Speaker Connector) 
O?? (254496 ALC Control) 


DS1 (Ceramic Discriminator) 


C4 (uPC?2002V AF Power Amp) 


R123 (TX 25W Adjust)— 


R110 (RF Meter Adjust) 


R116 (TX 1W Adjust) 
R80 (5-Meter Adjust) — 


PLL UNIT SIDE 


DRIVER UNIT 
R47 (Scan Speed Control) 
Ic4 (uPD 650 CPU) 


ICG (MB14328 CPU Input/Scan Control) = 


pS 
J9 -J10(Scan-Stop Function Switching Sockets! gZ4 


$1 (Scan-Stop Timer Switch) 5 
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R6? (Scan-Stop Time Control) 
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Fll (16.9MHz Monolithic Crystal Filter) 


Tone Burst Circuit (1C-25E only) 


D3 ~ 06 - L4- LS (Double Balanced Mixer) 
C5 (TC508? Tone Burst IC) 
: 3.(7.168MHz Tone Burst Crystal) } 1C-25E only 
R100 (Tone Burst Level Adjust) 


2 (16.9MHz TX OFFSET Crystal) 


R36 (FM Deviation Adjust) 


| = ™ . 
: ™——_———— L6 ~ L9 (Helical Cavity Filter) 


Q3 (3SK48 RF Amp FET) 
J3 


J2 


C56 (Driver Qutput Trimmer) 


VCO CIRCUIT 


—PLL UNIT 


x? (5.12MHz Reference Freq. Crystal) 


1C1 (TC9123P PLL IC) 
CG? (SK Hz Shift Frequency Adjust) 


%1 (40.677MHz2 PLL LO Crystal) 


Li (%1 Frequency Adjust) 
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OPERATION 


Model IC-25A/E is a 144-MHz FM transceiver composed of the main unit, PLL unit, driver unit, PA 
unit, etc. 

Its fundamental circuitry is the double-conversion superheterodyne type, with a Ist IF of 16.9 MHz and 
a 2nd IF of 455 kHz. Frequency control is made by the microcomputer (incorporated in the driver unit) 
and the PLL unjt which it controls. 


1. Receiver 

(1) PA unit 

The PA unit is composed of the low-pass filter, T/R switching, power amplifier circuitry, etc. 
The signal input from the antenna passes through the low-pass filter (consisting of L3 ~~ L5 and C13 ~ 
C17), and is then led to the main unit RF circuitry after passing through a constant-K 7-type filter (com- 
posed of C9, L2 and C5 by D3, which is ON only during reception). 


PA~RF BLOCK DIAGRAM 


ANT 


144.00 
1ST MIXER 145. 99MHZ 


5.8.M 


if 16.9MHZ 


NET 


127.1 
129.09MHZ 


PLL UNIT 


(2) Main unit (RF circuitry) 

The RF unit is composed of RF amplifier, a band-pass filter, mixer circuitry, etc. 

The receiving signal, which has passed from the PA unit through J2 is amplified by approximately 18 dB 
by MOS FET (3SK48) Q3, which features a low noise figure and intermodulation characteristics. 
Unwanted signals are removed from the RF-amplified signal by the helical cavity band-pass filter (L6 ~ 
L9), after which the signal is input to the mixer circuitry of the next stage. This mixer circuitry features 
a wide dynamic range, and employs a double balanced mixer (DBM) composed of Schottky diodes (D3 ~ 
D6) which feature superb isolation between each port. The signal is mixed at this DBM with the 127 ~ 
9-MHz signal input from the PLL unit, and converted to the first IF. 


(3) Main unit (IF circuitry) 

The IF unit is composed of a filter, the Ist IF amplifier, 2nd mixer, 2nd IF amplifiers circuitry, etc. 

The crystal filter, which features superb selectivity, takes out only the wanted signals from the receiving 
signal of the RF unit after the signal has been frequency-converted by the DBM, and then, after amplifi- 
cation of approximately 20 dB by Q2, it is input to Q10 of the 2nd mixer circuitry. 

The signal is then, at Q10, mixed with the 17.355-MHz signal oscillated by Q1, after which the 455-kHz 
2nd IF signal is output. This signal output from the 2nd mixer passes through ceramic filter FI2, is 
IF-amplified by amplifier circuitry composed of Q11 ~ Q13, after which it passes through IC3 limiter- 
amplifier. 


IF UNIT BLOCK DIAGRAM 


LIMITER - 2NO1F AMP. 4 CERAMIC Fit. 2ND MIXER = 1ST IF AMP. CRYSTAL FIL. 


RE 


UNIT UNIT 


455KHZ 


$ METER 
OETECT, 


LEO DRIVER 


S METER 


(4) Main unit (AF-amplification circuitry) 


The AF-amplification unit is composed of circuitry for FM detection, AF amplification, AF power 
amplification, etc. 

The signal input by limiter-amplifier {C3 is detected by the frequency-discrimination circuitry (com- 
posed of DS-1, D13, D14, R82 and R83), and is then de-emphasized at the integration circuitry (R85 
and C78). 

This signal is AF-amplified by Q15, passes through the low-pass filter formed by O16, where unnecessary 
components are removed, and then, via the volume control, is amplified to the level which will drive the 


speaker by IC4 (for AF amplification), so that the speaker is thereby driven. 


AF UNIT BLOCK DIAGRAM 


AF POWER 
SPEAKER AMP. AF FILTER AF AMP. 


UNIT 


SQUELCH 
CONTROL, 


(5) S-meter circuitry 

In the S-meter circuitry, a weak signal passes from the L21 center tap and through C66 where it is taken 
out and rectified by D11 and D12. Because strong signals are detected by D20 and D21, the circuit has 
a wide dynamic range. 


(6) Squelch circuitry 
Signals detected by discriminator DS-1 pass through the squelch control, the noise component only is 
amplified by Q17, and then Q19 is switched as a result of D16 and D17 detection, and the Q15 (AF 
amplifier) is switched. 


2. Transmitter 

(1) Microphone amplification and modulation unit 

This unit is composed of microphone amplifier, limiter-amplifier, FM modulation circuitry, etc. 
Modulation is applied when 16.9 MHz is oscillated by X2 and Q6, and the output from O5 is applied to 
varactor diode D10. Residual AM is removed from the modulated signal by IC2 (limiter amp.) In the 
next stage, after which the signal is input to the double balanced mixer (used also for reception) com- 
posed of Schottky diodes. 


(2) Band-pass filter and Younger stage (YGR) unit 

The signals mixed by the DBM pass through a band-pass filter (used also for reception} composed of L6 
~ L9, where nearby spurious signals are removed. 

Signals which have passed through this filter are applied, via T/R switch D7, to Q7. 

Next, they are amplified by the YGR_ unit (composed of Q7, O8 and Q9), and are power-amplified 
to the PA module drive level (200mW). 


MIC AMP~MOD. BLOCK DIAGRAM | 


Fm MOD BUFFER 
mic MIC AMP LIMITER LPF CRYSTAL OSC AMP 


MIXER 
CIRCUIT 


—o 


(3) PA unit 


Input signals from the YGR unit are amplified to approximately 25W by the PA module IC1 
(SC1019), after which they pass, via D1 and D2 (ON during transmission), through the resonance 
circuitry (composed of C9 and L2). The jow-pass filter (composed of L3 ~ L5 and C13 ~ C17), with 
Chebyshev characteristics, suppresses spurious signals by approximating the maximum attenuation 
points to the second and third harmonics, after which the transmission signal is supplied to the antenna’s 


circuitry. 


MIXER~PA BLOCK DIAGRAM 


PLL UNIT 


(4) ALC unit 

The final-stage current of the PA section is detected as a result of the R1 voltage drop, and is input to 
IC1 (pin 5) of the main unit. In addition, HV line is applied to pin 6 of IC1, so that the operation 
voltage of the excitation amplifier (Q8 and Q9) and PA module IC1 is thereby controlled by IC1, 021 
and 022. 


(5) Power-supply unit 


The power-supply circuitry IC6 is a voltage regulator IC (MB3756) to assure a stable voltage supply. 
An input of 13.8V is input from pin 2, and a regulated 8.2V is supplied to +8V (pin 1), R8V (pin 6) 
and T8V (pin 8) lines. Note that Q23 is, by stand-by muting, the !C6 control transistor. 


3. PLL unit 


PLL UNIT BLOCK DIAGRAM 


MAIN UNIT 


OFFSET 
ADDER 
DIVIDER 
LATCH 


Th™m% ABCD L D/A 
ADRS DATA 


40.677 X3MHZ 


DRIVER UNIT CPU 


The PLL unit of this model is mixed-down PLL circuitry controlled by the CPU of the driver unit. 
A frequency of 40.677 MHz is oscillated in the local-oscillator circuitry, and a frequency of 122.03 MHz 
(40.677 x 3) is obtained. The VCO is locked at each 10-kHz interval through the PLL frequency range 
of 127.10 ~ 129.09 MHz. 


(1) Local-oscillator circuitry 


The oscillation frequency of the local-oscillator circuitry is obtained according to the following formula: 
fo: VCO output frequency 
fm: local-oscillator frequency 
N: programmable divider divisions (see table 1} 
fi: reference frequency (10 kHz) 


(1) Converted to the formula: 
fm = fo — Nfi (2) 

For a carrier frequency of 144 MHz, the VCO output frequency fo: 
fo = 144 (MHz) — 16.9 (MHz) = 127.1 (MHz) 


* 16.9 MHz is the first IF frequency 


(2) Which is expressed as: 
fm = 127.1 (MHz) — 507 x 10 (kHz} 
= 127.1 (MHz) — 5.07 (MHz) 
= 122.03 (MHz) 


By the above, then, the local-oscillator frequency becomes 122.03 MHz at 144 MHz. The frequency 
oscillated by X1 and Q1 is tripled and tuned by the tuning circuitry consisting of C8 and L2, with the 
result that X1 (VCO crystal) oscillates a frequency of 40.676 MHz (122.03 = 3). 


Table 1 
Freq. (MHz) CPU output Division N 
144.00 400 507 
144.01 401 508 
144.99 499 606 
145.00 500 607 
145.01 501 608 
145.99 599 706 
147.00 700 807 
148.00 800 907 


(2) PLL mixer circuitry 


A high-gain, low-noise dual-gate MOS FET is employed in mixer 03, thereby reducing local-oscillation 
leakage. 

Only the difference component is taken out by low-pass filter (composed of L3, C13 and C14) in the 
next stage. This signal is then amplified by Q2 to the level at which the programmable divider is enabled, 
and is then input to [C1 (pin 12). 


(3) Reference frequency oscillation division, phase comparison and programmable divider 


IC1 is a multi-function IC which incorporates the above functions in one package. 

The reference frequency of 10 kHz oscillates 5.12 MHz by the crystal attached at IC1 (pins 20 and 21), 
and by a frequency division of 1/512, an accurate reference signal of 10 kHz is obtained. 

Digital phase comparison of this reference signal and the signal which has been mixed-down by the PLL 
mixer circuitry and frequency-divided by the frequency division N of the programmable divider is made 
by the phase comparator, and the result is output to pin 16. 

As for the programmable divider input, the frequency data (BCD code) output from the CPU goes to the 
A ~ D terminals (pins 6 ~ 9), the digit-assigned data is prepared for T1 ~ T3 (pins 2 ~ 4), and the 
readout is performed, according to the timing of the load enable pulse (L terminal), in the order be- 
ginnig from the most-significant digit. 

Note that, because the counter offset of this IC is +107, the frequency and divider frequency division N 
become just as shown in table 1. 


(4) Loop filter circuitry 


The phase comparator output, taken from pin 16 of IC1, pulses in accordance with the phase difference, 
and, for that reason, the harmonic component and noise component are removed, together with DC 
conversion, as the signal passes through the lag-lead filter (composed of R26, R27, R28, C28, C29 and 
C31). When the output voltage is rapidly changed by a large value by jumping the frequency from the 
upper to lower band edges or vice versa, D3 or D4 is turned ON and the output signal does not pass 
through R26, and C29 is charged directly, with the result that response becomes quicker. 

In addition, so that there will be response to the positive and negative pulses from the phase comparator, 
each is attached at reverse polarity. And, in constant operation, D3 and D4 are OFF, and the loop 
filter width is narrow, so that there is little influence by surrouding noise, etc. 


(5) VCO and buffer-amplification circuitry 


The voltage changed to DC by the loop filter is supplied to varactor diode D5 of VCO circuitry, and is 
subjected to contro! the oscillation frequency. This VCO is a Colpitts type of oscillation circuitry 
consisting of O5 and a tuned circuit, and the signal is buffer-amplified by Q6 and Q7 in the next stage. 
Because the VCO output is used as the 1st local oscillator signal for transmission and reception, the 
impedance is matched with DBM, and the signal is amplified until the conversion loss of DBM is mini- 
mized by Q8, 

In addition, the output taken from the center tap of L10 passes through isolation amplifier Q4, and is 
injected at the second gate of O3 PLL mixer, thereby reducing leakage from the PLL local oscillator. 


(6) Transmission muting circuitry 
When the lock is unlocked, pin 18 of IC1 becomes ground level. By taking advantage of this, unwanted 
waves are prevented by stopping T8V of the main unit from being applied. 


4. Driver unit 


| DRIVER UNIT 
BLOCK DIAGRAM 


FRONT 
PANNEL 


SCAN 
PRIORITY 
UP/DOWN 


INPUT 


CONTROL 


PRIORITY 
CLOCK OSC. 


PRI 
SWITCH 


CONTROL 


ROTALY 
ENCODER 


ATRI 
UP/DOWN “ x 
COUNTER 


C 400KHZ 


FUNCTION 
SWITCH 1 


= 


The driver unit, the CPU, as the main device, is composed of circuitry for CPU input control, input 
matrix, display, etc. 

The up/down and clock signals obtained from the rotary encoder (directly coupled to the tuning control 
knob on the front panel) are sent in order to the CPU. These signals are handled at the CPU according to 
the program, and display data and frequency control data are sent to the frequency display and the PLL 
unit. 


Main functions of logic unit IC's transistors and diodes 


1C1 
1C2 
IC3 
1c4 
ICS 
IC6 


1C7 

Ic8 

Q1 & Q2 
Q4 

Q5 

Q6 

Q7 

08 

ag 

alo 

Q12 

Q13 

Q14 

Q15 & 019 
Q16 & Q17 
D1& D4 
D1, D3 & D6 
D9 & D10 
D14 

D24 

D27 

D32 & D33 
D34 

D36 


Conversion of BCD code to 10 digits; OQ output 

For display; BCD code conversion to 7-segment code 
Transistor array; display digit control 

CPU 

CPU reset 

Input control; control of sensor data, mic up/down data, timer, priority, scan, 
etc. 

2 input NOR x 4; unstable multi-vibrator for priority and scanning 
INV x 6; control of busy/unused, VFO5, etc. 
Memory scan <— full/prog. scan switching 

Power ON (CPU) 

For memory read 

For priority release at VFO 

For priority start at memory ch. 

For auto-stop during priority operation 

For scan speed reduction during memory ch. 

For scan clock and sensor input 

For control of CK and UD (IC6 output) 

For timer 

For S power supply 

For decimal point flashing during scanning 

For 5V during VFO operation 

Memory <— full/prog. scan switching 

For voltage drop prevention 

For offset frequency setting during initial operation 
For priority auto-stop 

For decimal! point flashing during scanning 

1 count when scan stops 

For load reduction during initial operation 

For prevention of latch-up 

For band setting during initial operation 


Operation of logic unit }C6 (MB14025) 

This IC is a custom LS type TTL, with ICOM’s own unique circuitry in a 22-pin plastic package. Its 
main functions are the scan and input controls and interface for IC4 (CPU). 

This IC controls each operation by the clock input to pin 14 (STM). 


Pin Name Operation 
1. N.C. Not used 
2. N.C. Not used 
3. SUD Sensor data up/down and scan input-control 
4. SCK Sensor data count and scan input control 
5, Sco Output of S/S input (pin 8) 
6. MSL For reset 
7. MCL For reset 
8. S/S S/S switch input 
9. RSW Internal latch input 
10. SEL Timer ON/OFF input 
11. GND Ground 
12. BUSY Used as ground 
13. SQL Squelch input 
14. STM Custom clock input 
15. IT] Timer input 
16. ITO Timer output 
17. RIC Internal latch output 
18. RLD For PRIO LED 
19. RCK Control of up (pin 20) and CK (pin 21) 
20. UD SUD output 
21. CK SCK output 
22. +Vcc Power supply (+4.5 ~ 5.5 V) 
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S2 up/down signal ® 


(1) Up/down, scan and external up/down control circuitry 


The signals (data) generated by operation of the tuning control knob, the scan start/stop button, micro- 
phone scan, etc., pass through the pulse-generation circuitry (consisting of IC7, (C8, Q9, Q10 and Q11), 
the waveform-shaping circuitry, and the A/D conversion circuitry, and are then input to the input 
control TTL IC (1C6), developed by ICOM with its own unique program written in. 

AT IC6, these input data are quickly and precisely fed to the CPU. 


Frequency up/down circuitry 


By turning the tuning control knob clockwise or counterclockwise, signal $1 (for counting the frequen- 
cy), and signal S2 (up or down) which distinguishes the turning direction are generated at the rotary 
encoder. $1 and $2 have a 90° phase difference, so that S2 is advanced from $1 when the tuning control 
is turned to the right, and is delayed when it is turned to the left. 

The $1 signal (1) is integrated by the rotary encoder’s internal resistor (approx. 60002) and C10, and 
then, after removing contact chattering, it is formed into a perfectly square wave by the Schmitt cir- 
cuitry (consisting of !C7 and IC8), is differentiated at (3) C13 and R54, and is input to the IC6 SCK 
with a pulse width of 1.5 to 2uS. An addition (if the tuning control was turned to the right) or sub- 
traction (if turned to the left) of an initialized 5 kHz or 25 kHz (IC-25A: 15 kHz) occurs for each pulse 
input at the SCK. 

The S2 signal, which makes addition or subtraction, is integrated by the encoder’s internal resistor and 
C11, and then, after chattering has been removed, the signal (4) is input at SUD (6) IC6. 

When the $1 pulse is input to the SCK, the action will be an addition (up) if SUD (S2 pulse) is H level, 
or subtraction (down) if the pulse is L level. 


ROTARY 
ENCODER 


IC6 input signal ; 5~2 us 
a he 


$2 up/down signal ® | | | | @ 


$1 frequency count data @) | | e)) | | | | 


® Microphone up/down and scan control circuitry 


The voltage of SCO is reduced when the scan start/stop button is pressed, and because the voltages of 
(F} and (E) are reduced as a result, the multi-vibrator (1C7) oscillates, At this time, SUD becomes the H 
level according to the voltage across R73 and the junction voltage of 019 and D25, and the down-scan 
action is activated. Because the time-constants of C6 and R44 and of C12 and R52 differ, continuous 
scan starts after the first count of one. 


As for memory scan, the scan speed becomes slower because C7 and C8 are in parallel. Note that R47 is 
the control for adjustment of scan speed. 

Microphone up/down is accomplished in the same way. When it is up, only the junction voltage of 
D25 is applied to the SUD terminal, and, when it is down, a voltage divided by R60 and 470Q (H-level) 
is applied to the SUD. 

D26 is a diode which stops the scan operation during transmission. Actually, microphone up-scanning 
only is possible during transmission. 


* Refer to page 2-9 for the waveform 
and time chart of each point. 


Priority-control circuitry 


When the power is turned on, IC6’s RSW, RIC and RLD become H level. When the VFO/MEMORY 
CHANNEL switch is set to the VFO position, the Q7 base becomes L level, causing Q7 to switch OFF, 
so that RSW will not become L level even if the priority button is pressed, 

When the VFO/MEMORY CHANNEL switch is set to a memory channel (1 ~ 5), Q7 is switched ON, 
and when the priority button is pressed once, an L pulse enters RSW, and the priority circuitry be- 
comes ON. In this condition, both RIC and RLD become L level. 

When RIC becomes L level, the 1C7 (A) and (B) oscillation circuitry operates. 

When RLD is L level, Q5 is switched OFF, and, unless pin 4 of IC7 becomes H level, the condition is of 
VFO Aor B. 

When pin 4 of IC7 becomes H level, the flow in the input matrix (consisting of R26 and D16) becomes 
Q; > A,, and the designated memory read-out occurs. 

- When transmission occurs during the priority condition, SUD is changed to L level by D26, and, as a 
result, RIC becomes H level. As a consequence, the oscillation of IC7 (A) and (B) stops, and pin 4 of IC7 
becomes L level. However, because the level of RLD is maintained even during a condition of oscillation, 
the priority LED remains illuminated. 

When the unit changes back to reception, RIC becomes L level, and [C7 (A) and (B) again resume their 
oscillation. 

When, during the priority condition, the VFO/MEMORY CHANNEL switch is switched from the 
memory channel to VFO, the O6 base changes from L level to H level, so that RSW is changed to L level 
by O6, and the priority condition is released. 


%s CPU 


re. | 7¢ 
Jt2 
e At 


Arg 
ms | 


PRSO 
VFO5O 


N 
xe TM 


Scan operation when scan start/stop switch is ON 


Remains at 5 V when scan start/stop switch is ON during microphone up/down. 
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IC6 pin 5 (SCO): 
0 V during scan ON 


D19 voltage only 


D25 and D26 
voltage distribution 


To SEND 


7-pulse portion 


C6 discharge 


5 V during memory 


Triangular wave 


Differential 


(2) CPU input-control and matrix circuitry 


In order for the CPU to catch the various input data activated by the switches and buttons on the front 
panel, others for up/down and scan, input matrix circuitry and IC1 for input control are incorporated. 
Input data pass through this circuitry and are input to the CPU. When, however, there are many input 
data, the 4-bit configuration limits discrimination to 16, so that data discrimination is performed by a 
time-sharing operation by a timing pulse (QO ~ O8) sent out from IC1 as data pass through input-control 
IC6. 


Oo O1 02 03 er Os 06 O7 08 
MEMORY VFO 1SKHZ 25KHZ OFFSET | PROG POWER 
CLOCK CH4 CHS SELECT STEPS STEPS |+DUPLEX } WRITE SCAN ON to 
MO Mo Ko Ko Mo ko ke ko ke ko ou 
4+ 4 4 > AO 
MEMORY | : MEMORY 
UP/DOWN CH2 READ — DUPLEX SCAN 


eC 


OUPLEX MEMORY 


Ne] RS) AS 


1C-254 


—» Bo 
6O0KHZ 


2 kN ~~» B2 


(1) O0- AO (Clock) 
This flow occurs when the frequency is moved up or down with each pulse input by turning 
the tuning control knob or scanning. 

(2) 00> A1 (Up/Down) 
This flow occurs when the frequency is moved up. When the frequency is moved down, the OO 
signal is not fed to A1. : 

(3) O2-— AO (Memory Channel 1) 
This flow occurs when the VFO/MEMORY CHANNEL Switch is set at ‘1’. 

(4) 0O2-—> A1 (Memory Channel 2) 
This flow occurs when the VEFO/MEMORY CHANNEL Switch is set at “2”. 

(5) O2- A2 (Memory Channel 3) 
This flow occurs when the VFO/MEMORY CHANNEL Switch is set at ‘3’. 

(6) O2-— A3 (Memory Channel 4) 
This flow occurs when the VFO/MEMORY CHANNEL Switch is set at ‘“4’’. 

(7) O02 AO, A1 (Memory Channel 5) 

- This flow occurs when the VFO/MEMORY CHANNEL Switch is set at ‘’5’’. 

(8) O3-—> AO (VFO Select) 
This flow occurs when the VFO Switch is set in ‘’B’’, and the unit operates at the frequency 
set by “‘B’’ VFO. When the VFO Switch is set in ““A’’, the 03 signal is not fed to AO, and the 
unit operates at the frequency set by ‘‘A’’ VFO. 

(9) O03— A1 (Memory Read) 
This flow occurs when the VFO/MEMORY CHANNEL Switch is set at a memory channel, and 
the set operates on the channel. This function is. prior to the function (8). 

(10) O4-— A2 (5KHz Steps) 
This flow occurs when the VFO Switch is set at ‘“‘A’’, and the operating frequency is moved up 
or down with 5KHz steps. 
(11) 04 A3 (10KHz Steps) 

When this flow occurs, the operating frequency is moved up or down with 10KHz steps. 
(This mode is not used for IC-25A/E.) 
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(12) 


(13) 


(14) 


(15) 


(16) 


04 > AO, A2 (15KHz Steps) 

When this flow occurs, the operating frequency is moved up or down with 15KHz steps. 

(This mode is used for VFO B of IC-25A.) 

04 > AO, A3 (25KHz Steps) 

When this flow occurs, the operating frequency is moved up or down with 25KHz steps. 

(This mode is used for VFO B of IC-25E.) 

O05 > AO (+Duplex) 

This flow occurs when the OFFSET Switch is set at +’, and the transmit frequency becomes 
a frequency which is added the specified offset frequency to the receive frequency. 

(This mode is not used for IC-25E.) 

O5 > A1 (—Duplex) 

This flow occurs when the OFFSET Switch is set at “‘—’’, and the transmit frequency becomes 
a frequency which is subtracted the specified offset frequency from the receive frequency. 

(This mode is preset for IC-25E.) 

O5 ~ A3 (Duplex Reverse) 

This flow occurs when the OFFSET Switch is set at ‘+’, or ‘‘—"’ and the DUPLEX MODE Switch 
is in “REV” position, the receive frequency becomes a frequency which is added to, the specified 
offset frequency or subtracted it from the original receive frequency, and the transmit frequency 
becomes the original receive frequency. 


NOTE: In the duplex operation, if an expecting transmit frequency becomes out of the band, this 


(17) 


(18) 


(19) 


(20) 


(21) 


frequency will remain at the original receive frequency. 


O06 > AO (Offset Write) 

This flow occurs when the VFO/MEMORY CHANNEL is set at “VFO” position and the 
PRIORITY button is pushed, and the offset frequency can be reset by turning the tuning control 
knob. 

O07 > AO (Programmed Scan) 

When this flow occurs, and the S/S button is depressed, the operating frequency scans between 
frequencies written into the Memory Channels 1 and 2. (Memory Channel 2 should be written 
higher frequency than Memory Channel 1, if not the scan function does not actuate.) 

When this flow does not occur and the S/S button is depressed, the operating frequency scans the 
entire band. 

O7 > A1 (Memory Scan) 

When this flow occurs, the operating frequency scans on the memory channels and the VFO’s 
A and B. 

O7 > A3 (Memory Write) 

When a memory channel is selected and this flow occurs, a frequency of the VFO A is written 
into the selected memory channel. : 

When a VFO is selected and this flow occurs, a frequency of the other VFO is written into the 
selected VFO. 

O8 > AO (Power ON) 

This flow occurs when the POWER Switch is turned ON. When this flow does not occur, the 
CPU is in stand by condition. 


NOTE: The port B is used to initialize the CPU when the power is turned ON. 


(22) 


(23) 


(24) 


00 > B2 

When this flow occurs, the operating frequency range is selected between 144.000MHz and 
145.995MHz. (This mode is used for IC-25E.) 

00 > BO, B3 

When this flow occurs, the operating frequency range is selected between 143.800MHz and 
148.195MHz. (This mode is used for IC-25A.) 

O06 > B1, B2 

When this flow occurs, the offset frequency is preset for GOOKHz. 
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(3) CPU and output 


The CPU performs several operations depending on the programs written into it: initial setting, memori- 
zation, calculation, and output processing. The data input from terminals AO ~ A3 and BO ~ B3 are 
instantaneously processed according to the program. The data are then output from output terminals EO 
~ E3, FO ~ F3 and DO ~ D3, and the individual data are then sent on to frequency display and PLL 
unit. The data output from terminals FO ~ F3 are the frequency data, and are displayed, via IC2 (for 
display drive), on the display. These data are also sent to IC1 (A ~ D terminals) of the PLL unit, there 
becoming the PLL frequency data. IC2 converts the CPU output data to character display segment 
(a ~ g) data, and tranfers the data to the display. [C3, based upon the data output from FO ~ F2 of the 
CPU, designates the display digits. 

The output data from DO ~ D3 are sent to IC1 of the PLL unit, and are there used to designate the 
frequency digits. Note that the following time chart should be used as reference concerning the relation- 
ship between the FO ~ F3 and DO ~ D3 output and the PLL. 


CPU > PLL frequency data transfer time chart 

e@ Frequency data are sent from EO ~ E3 of the CPU to terminals A ~ D of IC1 (TC9123P) of the PLL. 

®@ The digit signal to the PLL is output from DO ~ D3 of the CPU, and is input at T1 ~ T4 of the PLL 
1C1, 

© .Load pulses are sent out one after another from G2 of the CPU, and the data are latched according to 
the timing of the pulses. 


Example: FM 145.280MHz 


1C 1(9123) 
OFFSET  XIM  X100K  X10K 
CPU MODE 5 2 8 PLL 
Output | designation _ | 1 | Input 
| | I | 
I | I | 
Eo A(PIN6 
| l l 
| | | | 
| | | | 
an} Et | | | ! B(PIN7) 
3 | | | | 
2 | | { | 
@D 
3 | | l | 
B | Ez | | | C(PIN8) 
Pg | | | | 
| | | | 
| I | | 
E3 : D(PIN9) 
100uS 
] | | | 
] | | | 
D3 T 
| 4(PIN5) 
2 | | i | 
g | | | \ 
o | | l | 
=| De T3(PIN4 
2 | l l 3¢PINA) 
Ey | | 
3 | | | | 
5 | | I I 
P- T2(PIN 3) 
a | | | | 
a | I I et 2002S —m 
a 
S | | | 1 
= 
| 
21 do | | T1(PIN2) 
é | | | | 
Fy IMODE [x1MHz 1X100KHz| x10KHz 
¢. 
a 
G2 he L.(PIN 10) 
10uS 1004S 
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Logic unit IC's 

The IC’s used in the logic unit are TTL (IC6 only) and C-MOS (except IC6). 

Because it is difficult to check with a tester each part which operates digitally because of the pulse 
signals, it is very important to know the operation timing of each part, and to know the H or L level 
operation points. 

The IC threshold voltages are as follows: 


IC6 (TTL) Vee: 5V 
Threshold: 1.5V 
L level input (max.): 0.8V 
H level input (min.): 2.0V 
Except 1C6 (C-MOS) VDD: 5V 
Threshold: 2.5V 
L level input (max.): 1.5V 
H level input (min.): 3.5V 
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Removal of front frame and pushbuttons 


Front panel 42032 


Front frame 
20133 


M2.6 x 5 flat (+) M2.6 x 5 flat (+) 


CALL button VFO button 
(K-6) 42039 (K-6) 42039 


M2.6 x 4 round w® 


Sub-chassis 30273 


CALL SPJ-222T a WRITE-S/S 
(UNLOCK) — KHG 10901 
~~ pe 
oa tS witch board(2) 42017 
| | 8-521 


ese Swasher os 
Switch board (5) 42020 | | 


B-526 
& 


M2 x 4 round (+} 


& M2.6 x 4 round (+) 


=| (+) punos p x 9'ZW E 
iZ0Z%p ezs-a og (+) punol yx Z 


| SLOZP VELS-2 pse0g 2219 maios Budde, 
(z)P4eog Aejdsiq 
1060103 8Z0Zr 4ePIOY GAT 
Idd 
bud6-19 
G31 ZHONG 
9LOZp BOTS-a (1) PAG0q YD1IMS 
(+) Puno p xX OZW =| 
SS60p (A) PNIS 
[mm | co 
| | pOOZp ajBue youms | co oO 
aad cP ssysemSo7ZN ef 
| 


dal lud aN | 
sisras L_JLJIt sero 


G31 045A | Ziew ad sé 


it 


Ln 
Oe Nl 
CW 


(3001) N@ée-fds 
aatoasé 


aD ap 
nu OCW inu O'ZW 


: . i. Fe 
sisseyo-qng 


aa (+) Punos » x OCW (+) Punol p xX OZ 
LEOTH (W) 48009 Gaq | | | 


(9)S- sy (0)S-» suo}jnqysnd jaued juod so JUDWADe}daYy 
8E07b (GS-1) UOIINg 


Replacement of front panel controls 


Nut (included) C=) CoD Nut (included) CE=ED Fs Nt (inctuded) 
Flat washer ~——_____, —_— Flat washer ____, —=_ ——L SS washer (included) 
(included) (included) 

Sub-chassis 
30273 


> Fiat washer (included) 


| 


Toothed washer 
SCROSSSSM : MIC 
| {included} FM214-8SS (P) 


FUNCTION 
SBU1025N 


Mic board B-524 42022 


. VOL SQL 
Switch board (3 ) K121B1-5N1111 - VM13A5M3211 
B522 10K (A) 10K (B) 
ENCODER 
t_.A22602 


Disassembly of rear panel 


Chassis 


M2.6 x 4 round (+) M2.6 x 4 round (+) 


v v 


| PA cover 42005 | 
M3 x 5 flat (+) 


M3 x 5 flat (+) 
Po Fe 


wv 


Chassis rear panel 20131 


ANT 
FM-MOFM 


Disassembly of rear panel 


= Screw assembly (A} 3 x 8 
Screw assembly (A) 3 x5 
= Screw assembly (A) 3 x 5 = = > 
| ) || 
SC-1019 


PA plate B-503 42023 I | 
15CD11 
Threaded spacer (P) 41930 iat 
Diode fitting 
42006 | | 
EXT. SP 
$ 1-296 ANT 
FM-MDEM 


Chassis rear panel 20131 


== Flat washer (included) 


COAL Nut (included) B B 


M3 x 6 round flat cr 
A M3 x 8 round flat (+) cr 


Lo | Rear panel cover DP-625 
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Removal of circuit boards 


* Screw assembly (A) 3 x 5 
Screw assembly (A) 3x 5 ? 


PLL circuit board B-504 


C= Tube nut M5 Tube nut M5 CE=x) 


Chassis 302744 


Main circuit board B-490 


AF heat sink 42007 


at Circuit board spacer (E) 41345 Circuit board spacer (E) 41345 = 


Screw assembly (A) 3 x 8 
Screw assembly (A) 3 x5 
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ADJUSTMENTS 


* Adjustment numbers and locations are shown in O and (1, and are shown in parts layout 


drawings. 


Notes for PLL adjustment 


| Adjustment 
No. 
Logation 


@ Measuring instruments for adjustment 


Frequency counter (Frequency Range 0.1 ~ 160MHz) 
Synchroscope (which can measure 10 MHz and above) 
Multimeter (with internal resistance of approx. 40KQ/V) 
RF voltmeter (Frequency Range 0.1 ~ 160MHz} 
Regulated voltage power supply (DC 13.8V output) 


(Connection of measuring instruments) 


Synchroscope 


Regulated 
voltage power 
supply 

DC 13.8V 


1, Frequency adjustment 


(1) Using the tuning control knob, set the displayed frequency to 145.00MHz. 
(2) Connect the frequency conter to R45 of the PLL. unit. 
(3) Adjust L1 so that the frequency counter indication is 128.100MHz. 


2. LO level adjustment 


(1) Connect the synchroscope to R10 of the PLL unit. 
(2) Adjust L2 so that the Amplitude of the waveform becomes 2.7Vp-p or greater. 


3. VCO control voltage adjustment 


(1) Using the tuning control knob, set the displayed frequency to 144.00MHz. 
(2) Connect the multimeter to the cathode side of D3 of the PLL unit. 
(3) Adjust L7 so that the voltage at D3 becomes about 4.2V 


4. PLL output level check 
(1) Connect the RF voltmeter to R45 of the PLL unit, and check to be sure that there is 
220mV or more. 


5, Reference frequency check 


(1) With a reference frequency of 144.00MHz, connect the frequency counter to R45 of the 
PLL unit, and then check to be sure that the frequency is within the range of 
127.1000MHz + 200Hz. ° 


PLL and driver units parts layout 


(PLL adjustment) 


DRIVER UNIT 


PLL UNIT 


(101 | 
Frequency adjustment L1 


RG? timer control 


102 
LO level adjustment L? 


S1 timer switch 


re 
J 


tle eee eeeeeee e 


eee en eee eee ee eee eee ee 


J10 busy/unused switch 


=i. es 
j be 


ee ee eles ole ole 
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2) R10 
2.5VP-P 


= 


D3 
4.7V 


R47? scan-speed adjustment 
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Free-run frequency adjustment L? 
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Receiver adjustments 


Adjustment 
No, 
Location 


® Measuring instruments for adjustment 


Regulated-voltage power supply (DC 13.8V output) 

AF voltmeter (millivoltmeter} 

RF signal generator (SG) (Frequency Range 10 ~ 150MHz) 
8Q. external speaker 


(Connection of measuring instruments) 


Speaker jack 


Regulated 
voltage 
power supply 


signal generator 


External speaker 


AF 
voltmeter 


1. Reception sensitivity adjustment 


(1) Using the tuning control knob, set to a displayed frequency of 145.00MHz. 

(2) Set an SG output to the extent that the S-meter just begins to move (modulated with 
1kHz AF, 7.5kHz deviation} 

(3) Turn L3, L2 and L1 of the main unit, and adjust so that the deflection of the S-meter is 
maximum. 


{Apply the multimeter to the lead wire of R140 of the main unit, and make the adjustment . 


so that the multimeter reading is maximum.) 
(4) Next, set an SG output modulation of 3.5kHz. 
(5) By using L21 of the main unit, make the adjustment so that the S-meter reading is maxi- 
mum. 
(Apply the multimeter to the lead wire of R140 of the main unit, and then make the 
adjustment so that the multimeter reading is maximum.) 
Reception sensitivity: 
20 dB noise-quieting sensitivity: 0.6uV or more 
At 1uV input S + N/N: 30 dB or more 


2. Discriminator adjustment 


(1) Using the tuning control knob, set to a displayed frequency of 145.00MHz. 
(2) Adjust L22 so that AF output becomes maximum. 


3. S-meter adjustment 


(1) With SG output at 10 dB, make adjustment of R80 so that four LED‘’s of the S-meter 
iNurninate. ; 

(2) Next, with the SG output at 40 dB, check to be sure that all of the S-meter LED’s are 
illuminated. 


4. Squeich operation check 
(1) With the SG output at 10 dB, and with SQL volume at maximum, check to be sure that 
the squelch opens. 
5. AF output check 
(1) With the SG output at 10 dB, check to be sure that AF output is 4V or more. 


Note: Because there is the possibility, when these adjustments are made, that adjustment of the 
RF helical cavity may cause band deviation, cross-modulation, etc., it is recommended that 
the service department of our company be requested to make adjustment of the helical 
cavity if and when such adjustment becomes necessary. 
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Adjustment 
Notes for transmitter adjustment No. 


Location 


@ Measuring instruments for adjustment 


Power meter (terminated type 130 ~ 160MHz) 
RF voltmeter 
Regulated-voltage power supply (DC 13.8V output) 


(Connections of measuring instruments) 


Regulated- 
voltage 

power supply 
DC 13.8V 


Power meter 


RF 
voltmeter 


1, Transmission output adjustment 


(1) Using the tuning control knob, set the displayed frequency to 145.00MHz. 
(2) Connect the power meter to the antenna connector. 


(3) Short-circuit R118 and R119 of the main unit, and then disable the ALC. (Also the ALC © 
can be disabled by turning R123 to the right.) 

(4) Adjust L18 and C56 of the main unit so that the power becomes maximum. 301 

(5) Connect the RF voltmeter to the rotator of C56, and then make adjustment of L15 and 302 


L16 so that voltage becomes maximum. 
(6) Once again repeat the adjustment of L18 and C56. 


2. Setting the power 


(1) When the power is high, adjust R123 of the main unit.to a setting of 25W. 303 
(2) When the power is low, adjust R116 of the main unit to a setting of approximately 1.2W. 304 


3. RF meter display adjustment 


(1) When the power is low, make adjustment of R110 so that three LED’s of the meter (LED) 305 
illuminate. 
(2) In this condition, switch to high power, and check to be sure all seven LED’s illuminate. 


4. APC current check 


(1) Disconnect the power meter from the antenna connector, measure the current, and check 
to be sure that the measured reading is equivalent to, or lower than, the transmission 
current. 


Main unit parts layout (transmission adjustment) 


| 302 |S \ Transmission output adjustment 
302 | L16, : : 
30) 1 L18' 


| Transmission output adjustment 
301 C56 


= R118 


304 A116 low power adjustment (1.2W) 


eeeoeee 88 8 @ 
| an) 


ee, . 305 |R110 RE meter adjustment 


303 R123 high power adjustment (12W) 
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Adjustment 
No. 
Location 


@ Measuring instruments for adjustment 
Audio generator (AG) 
Deviation meter 
Frequency counter 
Directional coupler 
AF voltmeter (milli-voltmeter) 


(Connection of measuring instruments) 


Regulated 
voltage 

power supply 
DC 13.8V 


Directional coupler 


Power meter 


<— Antenna 
connector 


Frequency 


counter 
Deviation 
meter 


AF Filter: LPF 20kHz 
HPF 50Hz 
Deermphasis: OFF 
Deviation: 10kHz 
Deviation sens: P—P/2 


Audio 


generator 


Frequency: 1kHz 
Output lever: GOOmV 


AF 
voltmeter 


Microphone connector (8 pin) connections 


AF 


Audio 
voltmeter “ 


generator 


Pin) AG input 
Pin 7 Ground 
Pin 5 


Pin6 | Short-circuit 


1. Local oscillation frequency adjustment 


(1) Connect the frequency counter to D2 of the main unit. 
(2) Make adjustment of L12 of the main unit so that the frequency is within the range of 
16.900MHz + 100Hz. 


2. Deviation adjustment 


(1) Input an AG signal (1kHz, 600mV) to the microphone input terminal, and, by using R36 
of the main unit, make the adjustment for 4.8kHz + 0.2kKHz. 
. (2) Next, reduce the AG input signal by 20 dB, and, at an input of 6OmV, check to be sure 
that the deviation is then 3.5kHz or more. 


307 


Main unit parts layout (modulation adjustment) 


306 | L12 local oscillation 
frequency adjustment 


307 R36 deviation adjustment 
D216 
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@ PLL unlocked 


is 8V line fron#PLL 
jack P2 pin 3 normal? 


NO 


YES 


Is PLL IC1 pin 18 NO 


ground level? 


YES 


NO 


ts VCO oscillation nor- 
mal? 


YES 


PLL unit 03 inspection 


is RF input of gate 1 NO 


100mvV? 


YES 


is RF input of gate 2 NO 


700mV? 


YES 


Set display frequency 
to 145.00MHz, 


Can 6.07MHz to PLL NO 
Q2 collector be check- 


ed? 


YES 


Is voltage applied to NO 


1C1 pin 16? 


YES 


Refer to service de- 
partment, 


Malfunction of 8V line 


Malfunction is not 
unlocked PLL; check 
other places. 


VCO unit malfunction; 
check PLL O5, O6, L8, 
Lg. 


Gate 1 input malfunc- 
tion; check PLL unit 
x1, Q1. 


Gate 2 input malfunc- 
tion; check PLL unit 
Q7, 4. 


PLL IF circuitry mal- 
function; check Q2, 
Q3, L3. 


1C1 malfunction 


(2) Can’‘t receive 


Is sensitivity normal NO 
when signal sent from 


SG to main J2? 


YES 


During reception is 8V NO 


output to main IC6 pin 
6? 


YES 


\s sensitivity about 
O dB when loaded, with 
signal from SG input to 
main L5? 


NO 


YES 


Is about 8V applied to NO 


main Q3 drain? 


YES 


Is RF output to PLL NO 


unit P1? 


YES 


NO 


Is main unit X71 oscil- 
lating? 


YES 


main Q11_ base is 
held by pincers, does S-meter 
display and can radio signal 
be received? 


NO 


YES 


Refer to service depart- 
ment. 


Antenna switching mal- 
funtion; check PA unit 
D3. 


NO 


Is about 3V applied to 
main J1 ABC line? 


YES 


ls about 13V applied to 
main IC6 pin 2? 


YES 


R8V line malfunction; 
check L10 and for 
pattern break. 


RF circuitry malfunc- 
tion; check Q3, D8, DY. 


PLL unlocked; refer to 


(1). 


Main unit X1 malfunc- 
tion 


2nd IF circuitry mal- 


function; check Q11 ~ 
Q13 


PLL unlocked; refer to 
(1), 


13.8V line malfunction; 
check for foil break. 


Main unit 1C6 mal- 


function 


No power output during 
transmission 


Inspection of main unit 
IC6 


ts T8V output to IC6 NO 


pin 8? 


YES 


ls RF output to PLL NO 


unit jack P1? 


YES 


Set display frequency 
to 145.00MHz. 


Is PLL jack P1 RF NO 


output 128.100MHz? 


YES 


Is 16.9MHz output to NO 


main D2 cathode? 


YES 


Is RF output applied to NO 


main unit Q7 base? 


YES 


NO 
Is IC6 pin 2 13.8V? 
YES 
Is about 3V applied to NO 


main jack J1 ABC line? 


YES 


Main unit 1C6 mai- 
function 
PLL unlocked; refer to 
(1). 


PLL unlocked; refer to 
(1). 


Transmission local- 
oscillation circuitry 


malfunction; check 
main unit IC2, X2, Q6. 


DBM malfunction; check 
main unit D3 ~ D6, L4, 
L5. 


13.8V line malfunction; 
check for foil break. 


PLL unlocked; refer to 
(1). 


Inspection of PA unit 
1C1 


Is about 3V RF output NO 


applied to PA IC1 pin1? 


YES 


Is there about 8.5V 
applied to pin 2 when PA IC1 
is high power? 


NO 


YES 


Is about 13.8V applied NO 


to PA IC1 pin 3? 


YES 


Is there about 6V RF 
output to pin 4 during 
transmission? 


NO 


YES 


Check PA unit D1 or 
LPF (L3 ~ L5). 


NO 
Normal condition? 


YES 


Refer to service depart- 
ment. 


Check main unit Q7, 
as, 9. 


PCONT line malfunc- 
tion; check main unit 
1C1, Q21, Q22. 


PAV line malfunciton; 
check for PA unit R1 
line damage. 


PA unit [C1 malfunc- 
tion 


tion 


PA unit 1C1 malfunc- 


4) No display 


13.8V line malfunction; 
check for poor connector 
contact or foil break. 


Is logic unit D39 
cathode 13.8V? 


YES 


NO 


Are logic 1C4 pins 6, 20 
and 21 5V? 


ts logic unit jack P2 HV 
line 13.8V? 


HV tine malfunction; 


check D29. 


NO 


{fs logic unit jack P2 M5 EF unit !C5 malfunc- 


line 5V? 


tion 


4M5 line malfunction; 
check for foil break. 


Is logic [C1 pin 16 5V? 


YES 


NO 
Is logic 1C6 pin 22 5V? 


Are logic IC2 pins 3, 4 
and 16 5V? 


Is logic unit jack J5 5V 
line 5V? 


5V line malfunction; 
check for foil break. 


YES 


NO 


Is logic unit x1 


Logic unit X1 mal- 
oscillation normal? 


function 


YES 


Refer to service depart- 
ment. 


[EF] UNIT 


PART NO. 


REF. NO. | DISCRIPTION PART NO. CERAMIC 0.001 50V B 
C2 CERAMIC 0.001 50V B 
C1 7SEG. LED TLR312 C3 CERAMIC 0.001 50V B 
IC2 7SEG. LED TLR312 C4 CERAMIC 0.001 50V B 
IC3 7SEG. LED TLR312 C5 CERAMIC 0.001 50V B 
1C4 IC TA7612AP C6 CERAMIC 0.001 50V B 
IC5 ic 78MO5 or 7805 C7 ELECTROLY 0.47 50V RC2 
cs TANTALUM 0.47, 35V, CS15ER47M 
a1 TRANSISTOR 2SC945K co CERAMIC 0.001 50V B 
Q2 “TRANSISTOR 2SA1015 C10 CERAMIC 0.001 50V B 
a3 TRANSISTOR 2SC945 
J CONNECTOR  FM214-8SS(P) (MIC) 
D1 LED SLC-26UR J2 CONNECTOR — SJ-296 (EXT SP) 
D2 LED SLC-26GG J3 CONNECTOR FM-MDFM (ANT) 
D3 LED SLP-451B 
D4 LED SLC-26UR P1 CONNECTOR _TL-25H-02-V1 
D5 LED LN433YP P2 CONNECTOR _TL-25H-10-V1 
D6 LED LN433YP P3 CONNECTOR _TL-25H-08-V1 
D7 LED LN433YP P4 CONNECTOR -~ TL-25H-02-V1 
D8 LED LN433YP PS CONNECTOR  _TL-25H-06-V1 
D9 LED LN433YP P6 CONNECTOR _TL-25H-06-V'1 
D10 LED LN233RP P7 CONNECTOR _TL-25H-07-V1 
D11 LED LN233RP pg CONNECTOR _TL-25H-05-V1 
D12 DIODE 1SS53 (IC-25A only) Pg CONNECTOR  _TL-25H-04-V1 
D16 DIODE 188133 P10 CONNECTOR  _TL-25H-04-V1 
D18 DIODE 18S53 (IC-25A only) P11 CONNECTOR _TL-25H-04-V1 
D20 DIODE 18$133 P12 CONNECTOR 1490-4P 
D21 DIODE 15CD11 P13 CONNECTOR: TL-25P-02-V1 
D22 LED GL-9PR4 P14 CONNECTOR 001T-4100 1P 
D23 DIODE 18$53 (IC-25A only) P15 CONNECTOR 001T-4100 1P 
D24 DIODE 18853 
D25 DIODE 1$S53 SP1 SPEAKER CO60A20A000 
D26 DIODE 18853 
D27 DIODE 1SS53 $1 ROTARY ENCODER ~—_LA22602 
D28 DIODE 18S133 $2 PUSH SWITCH SPJ222N LOCK 
D29 DIODE 188133 (1C-25A) 
D30 DIODE 18S133 SPJ222T (1C-25E) 
D31 DIODE 18133 $3 ROTARY SW = SBU2026C 
D32 DIODE 188133 (IC-25E only) S4 PUSH SWITCH SPJ222C LOCK 
D33 DIODE 188133 (IC-25E only) S5 KEY SWITCH KEC10901 
sé PUSH SWITCH SPJ322N LOCK 
R1 VARIABLE K121B1-5N1111 10KA $7 PUSH SWITCH SPJ322N LOCK 
R2 VARIABLE VM13A5M3211 10KB SB PUSH SWITCH S$PJ322N LOCK 
R3 RESISTOR —- 330 R26 so KEY SWITCH KHG10901 
R4 RESISTOR 330 R25 $10 KEY SWITCH KHG10901 
R5 RESISTOR 1K R25 
R6 RESISTOR 1K R25 
R7 RESISTOR 1K R25 B1 P.C BOARD B-518 (DISP1) 
R8 RESISTOR 1K R25 B2 P.C BOARD B-519 (DISP2) 
RQ RESISTOR 1K R25 B3 P.C BOARD B-520 (SW1) 
R10 RESISTOR 1K R25 B4 P.C BOARD B-521 (SW2) 
R11 RESISTOR 1K R25 B5 P.C BOARD B-522 (SW3) 
R12 RESISTOR 22K R25 B6 P.C BOARD B-525 (SW4) 
R13 RESISTOR 1K R25 B7 P.C BOARD B-526 (SWS) 
R14 RESISTOR 10K R25 BS P.C BOARD B-523. (METER) 
R15 RESISTOR 10 R25 B9 P.cC BOARD B-524 (MIC) 
R16 RESISTOR 220K ELR10 
R17 RESISTOR 47K R10 
R18 RESISTOR 47K R10 
R19 RESISTOR 47K R10 
R20 RESISTOR 10K ELR10 
R21 RESISTOR 10K R25 
R22 RESISTOR 330 R25 
R23 22K ELR10 Poof 


RESISTOR 
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[MAIN] UNIT 


DISCRIPTION 


Ic BA401 

ic uPC577H 

Ic uPC2002H 

iC TC5082P (IC-25E only) 

Ic MB3756 

Ic ND487C1-3R 

TRANSISTOR 2SC945P 

FET 3SK74M 

FET 35K48 

TRANSISTOR 28C1571G 

TRANSISTOR 28C945 

TRANSISTOR 2SC945P 

TRANSISTOR  2SC383 

FET 3SK74M 

TRANSISTOR  2SC2053 

TRANSISTOR  28C763C 

TRANSISTOR 2SC945P 

TRANSISTOR  2SC945P 

TRANSISTOR 2SC945P 

TRANSISTOR 2SC945P 

TRANSISTOR 28C1571G 

TRANSISTOR 2SC945 ANY RANK 

TRANSISTOR 2SC945P 

TRANSISTOR 2S5C945P 

TRANSISTOR 2SC945K 

TRANSISTOR 280945 ANY RANK 

TRANSISTOR  2SC945P 

TRANSISTOR 2SA496Y or O 

TRANSISTOR 25C945 

DIODE 1SS53 

DIODE 18853 

DELETED 

DELETED 

DELETED 

DELETED 

DIODE 18853 

DIODE 18853 

DIODE 1$S53 
_VARACTOR DIODE = 1S2688ES 

DIODE IN60 

DIODE 1N60 

DIODE 1N60 

DIODE 1N60 

DIODE 18883 

DIODE 1N60 

DIODE N60 

DIODE ‘1IN4002 

DIODE 18853 

DIODE INGO 

DIODE 1N60 

DIODE 18853 

CRYSTAL FILTER 16M15B1 

CERAMIC FILTER CFU455E2 

DISCRIMINATOR CFY-455S 


CRYSTAL 
CRYSTAL 
CRYSTAL 


cOIL 


PART NO.- 
4558D 


HC43/U 17.355MH 
CR3 ; 
HC43/U 7.168MHz 
(IC-25E only} 


___ 


LS216 
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REF. NO.| DISCRIPTION 


COIL 
COIL 
COIL 
COIL 
COIL 
COIL 
COIL 
COIL 
CHOKE 
COIL 
COIL 
CHOKE 
CHOKE 
COIL 
COIL 
CHOKE 
COIL 
COIL 
COIL 
COIL 
COIL 
CHOKE 
CHOKE 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
TRIMMER 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
THERMISTOR 
RESISTOR 
RESISTOR 
RESISTOR: 


PART NO. 
LS216 
LR116 
LR116 
LB83 
LB1-1-A 
LB1-1-A 
LB14A 
LW19 
$209 
LS-141A 
LB4 3R6 
LB4 100 
LS216 
L$211 
LW-19 
L$211 
LA121 
LA121 
LS-122 
LS-16 
102 
LW-16 
100K ELR25 
1K ELR25 
2.2K  ELR25 
12K  ELR25 
100  ELR25 
330 ELR25 
100K ELR25 
100K ELR25 
10K  ELR25 
2.2K  ELR25 
1K  ELR10 
2.2K ELR25 
47 ELR25 
47 ELR25 
100K ELR25 
100K ELR25 
5.6K  ELR25 
10K ELR25 
1K  — ELR25 
1.8K  ELR25 
6.8K  ELR25 
680 R25 
10 R25 
1K  —- ELR25 
680 ELR25 
22K = R25 
820 ELR25 
100 ELR25 
18M ELR25 
68K  ELR25 
5.6K R25 
5.6K  ELR25 
5.6K  ELR25 
680 ELR25 
100 = ELR25 
HO651A 470 
15K —- ELR25 
220K ELR25 
4.7K  ELR25 
47K  ELR25 
23029 
3.3K  ELR25 
39K  ELR25 
22K ELR25 


REF. NO. | DISCRIPTION PART NO. REF. NO. DISCRIPTION PART NO. 
R45 RESISTOR 33K ELR25 R113 RESISTOR 22K ELR25 
R46 RESISTOR 22K ELR25 R114 RESISTOR 100K ELR25 
R47 RESISTOR 100 ELR25 R115 RESISTOR 100K ELR25 
R48 RESISTOR 2.7K ELR25 R116 TRIMMER HO651A 3.3K 
R49 RESISTOR 47 ELR25 R117 RESISTOR 150K ELR25 
R50 RESISTOR 1K ELR25 R118 RESISTOR 1K R25 
R51 RESISTOR 1K ELR25 R119 RESISTOR 1K R25 
R52 RESISTOR 5.6K ELR25 R120 RESISTOR 47K ELR25 
R53 RESISTOR 100 ELR25 R121 RESISTOR 47K ELR25 
R54 RESISTOR 100K ELR25 R122 RESISTOR 15K ELR25 
R55 RESISTOR 100K ELR25 R123 TRIMMER H0651A 3.3K 
R56 RESISTOR 4.7K ELR25 R124 RESISTOR 5.6K ELR25 
R57 RESISTOR 10 ELR10 R125 RESISTOR 22K ELR25 
R58 RESISTOR 470 ELR25 R126 RESISTOR 1M ELR25 
R59 RESISTOR 22 ELR25 R127 RESISTOR 10K ELR25 
R60 RESISTOR 47K ELR25 R128 RESISTOR 2.2K ELR25 
R61 RESISTOR 150K ELR25 R129 RESISTOR 330 ELR25 
R62 RESISTOR 1K ELR25 R130 JUMPER JPW-02H 
R63 RESISTOR 47 ELR25 R131 RESISTOR 15K ELR10 
R64 RESISTOR 1.5K ELR25 R132 RESISTOR 10K ELR10 
R65 RESISTOR 1.5K ELR25 R133 RESISTOR 22K ELR10 
R66 RESISTOR 1.5K ELR25 R134 RESISTOR 47K ELR25 
R67 RESISTOR 1.5K ELR25 R135 RESISTOR: 100 ELR25 
R68 RESISTOR 4.7K ELR25 R136 RESISTOR 100 ELR25 
R69 RESISTOR 47 ELR25 R137 RESISTOR 47K ELR25 
R70 RESISTOR 1K ELR25 R138 RESISTOR 100 ELR25 
R71 RESISTOR 120 ELR25 R139 RESISTOR 1.8K ELR25 
R72 RESISTOR 150 ELR25 R140 RESISTOR 22K ELR25 
R73 RESISTOR 10K ELR25 R141 RESISTOR 2.2K R25 
R74 RESISTOR 3.3K ELR25 R142 RESISTOR 3.9K R25 
R75 RESISTOR 4.7K ELR25 R143 RESISTOR 6.8K ELR25 
R76 RESISTOR 15K = ELR25 R144 RESISTOR 47K  ELR25 
R77 RESISTOR 10K ELR25 R145 RESISTOR 47K ELR25 
R78 RESISTOR 2.2K ELR25 R146 RESISTOR 10K ELR25 
R79 RESISTOR 100 ELR25 R147 RESISTOR 1K ELR10 
R80 TRIMMER HO651A 10K (IC-25E only) 
R81 RESISTOR 47 ELR25 R148 RESISTOR 10K ELR25 
R82 RESISTOR 10K ELR25 (IC-25E only) 
R83 RESISTOR 10K ELR25 R149 JUMPER JPW-02A 
R84 RESISTOR 3.3K ELR25 R151 JUMPER JPW-02H 
R85 RESISTOR 18K ELR25 R152 JUMPER JPW-02H 
R86 RESISTOR 4.7K R25 . 

R87 RESISTOR 39K ELR25 Cl DIP MICA 30P 50V 
R88 RESISTOR 4.7K ELR25 C2 DIP MICA 100P 50V 
R89 RESISTOR 150K ELR25 C3 DIP MICA 100P 50V 
R90 RESISTOR 4.7K ELR25 C4 CERAMIC 0.0047 50VB 
R91 RESISTOR 1K ELR25 c5 CERAMIC 5P 50V SL 
R92 RESISTOR 47 ELR25 C6 CERAMIC 0.001 50VB 
R93 RESISTOR 5.6K ELR25 C7 CERAMIC 10P 5OV SL 
R94 RESISTOR 15K ELR25 C8 CERAMIC 0.0047 50VB 
R95 RESISTOR 5.6K ELR25 cg CERAMIC 0.0047 50VB 
R96 RESISTOR 100 ELR25 C10 CERAMIC 0.0047 50VB 
R97 RESISTOR 6.8 ELR25 C11 CERAMIC 0.001 50VB 
R98 RESISTOR 100 ELR25 C12 CERAMIC 10P 50V SL 
R100 TRIMMER H0651A 100K C13 CERAMIC 20P 5OV SL 
(1C-25E only) C14 CERAMIC 10P 50V SL 
R101 RESISTOR 100 ELR25 Ci5 CERAMIC 0.0047 50VB 
R102 THERMISTOR 33D28 C16 CERAMIC 10P 50V SL 
R103 RESISTOR 2.7K ELR25 C17 CERAMIC 220P 50V SL 
R104 RESISTOR 27K ELR25 C18 CERAMIC 0.0047 50VB 
R105 RESISTOR 1K ELR25 C19 CERAMIC 2P 50V SL 
R106 RESISTOR 22K ELR25 C20 CERAMIC 0.0047 50VB 
R107 RESISTOR 4.7K ELR25 C21 CERAMIC 33P 50V SL 
R108 RESISTOR 1K ELR25 C22 ELECTROLY 1 50V B.P 
R109 RESISTOR 4.7K ELR25 C23 ELECTROLY 100 10V REorMS 
R110 TRIMMER HO651A 33K C24 CERAMIC 0.001 50VB 
R111 RESISTOR 10K ELR25 C25 BARRIER LAY 0.047 25V 
R112 RESISTOR 15K ELR25 C26 CERAMIC 0.001 50VB 
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DISCRIPTION 


CERAMIC 
ELECTROLY 
BARRIER LAY 
BARRIER LAY 
MYLAR 
CERAMIC 
ELECTROLY 
BARRIER LAY 
MYLAR 
BARRIER LAY 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
TRIMMER 
CERAMIC 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
MYLAR 
MYLAR 
BARRIER LAY 
BARRIER LAY 
CERAMIC 
CERAMIC 
MYLAR 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
ELECTROLY 
TANTALUM 
MYLAR 
MYLAR 
BARRIER LAY 
BARRIER LAY 
MYLAR 
ELECTROLY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
ELECTROLY 
CERAMIC 
ELECTROLY 
ELECTROLY 
ELECTROLY 
ELECTORLY 
CERAMIC 
BARRIER LAY 


BARRIER LAY 


CERAMIC 


PART NO. 
0.0047 50VB 
100 10V 
0.01 TBDO5X103 
0.01 TBDO5X103 
0.0022 50V 
0.0047 50VB 
10 10V 
0.047 25V 
0.0047 50V 
0.01 FBDO05X103 
0.0047 50VB 
100P 50V XL 
100P 50V YL 
10P 50V SL 
0.0047 50VB 
10P 5OV SL 
0.0047 S5OVB 
0.0047 50VB 
2P 50V SL 
0.0047 50VB 
2P 50V SL 
0.0047 50VB 
220P 50VSL 
3P 50V SL 
7P 50V SL 
47P 50V SL 
220P 50VSL 
CV05D2001 
22P 50V SL 
0.1 25V 
0.1 25V 
0.1 25V 
0.1 25V 
0.001 50V 
0.001 50V 
0.01 TBDO5X 103 
0.1 25V 
220P 5OVSL 
0.001 50VB 
0.0022 50V 
0.1 25V 
0.1 25V 
0.1 25V 
0.1 25V 
4.7 10V RC2 
2.2 16V 
0.001 50V 
0.001 50V 
0.01 TBDO5X103 
0.047. 35V 
0.0047 50V 
47 10V RE or MS 
0.01 TBDO5X103 
0.01 TBDO05X103 
0.1 25V 
10 10V RC2 
470P 50VB 
1 10V RE orMS 
470 16V REorMS 
220 10V REorMS 
100 10V REorMS 
0.0047 50VB 
0.1 25V 
(IC-25E only) 
0.047 35V 
(IC-25E only) 
470P 50VB 
(IC-25E only) 


REF. NO.;| DISCRIPTION 


CERAMIC 


CERAMIC 


ELECTROLY 
BARRIER LAY 
BARRIER LAY 
MYLAR 
BARRIER LAY 
ELECTROLY 
ELECTROLY 
ELECTROLY 
CERAMIC 
ELECTROLY 
ELECTROLY 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTROLY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
BARRIER LAY 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTROLY 
CERAMIC 
CERAMIC 
BARRIER LAY 


CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 
CONNECTOR 


P.C BOARD 


PART NO. 
47P 50V SL 
(IC-25E only) 
47P 50V SL 
({C-25E only) 
2.2 50V 
0.1 25V 
0.047 35V 
0.0022 50V 
0.047 35V 
47 10V RC2 
10 10V RC2 
3.3 10V RC2 
0.0047 50VB 
2.2 10V RC2 
470 16V MS or RE 
220P 50V SL 
220P 50V 
0.0047 50V B 
0.0047 50VB 
0.001 50VB 
0.001 50VB 
0.0047 50VB 
0.47 10V RC2 
0.1 25V 
0.1 25V 
47 16V 
1 50V 
0.1 25V 
0.01 TBDO5X103 
220P 50V SL 
470P 50V B 
220P 50V SL 
220P 50V SL 
220P 50V SL 
470P 50V B 
0.001 50VB 
10 10V RC2 
15P 50V SL 
220P 50V SL 
0.1 25V 
TL-25P-03-V 1 
TMP-JO1X-A 
TMP-JO1X-A 
TL-25P-10-V1 
TL-25P-04-V 1 
TL-25P-02-V 1 
TL-25P-08-V 1 
TL-25P-08-V 1 
TMP-JO1X-A 
B-490 


[PLL] UNIT | REF.NO. | DISCRIPTION PART NO. 
#8F 10 fo DISCRIPTION PART NO. R37 RESISTOR 1.2K  ELR25 


R38 RESISTOR 5.6K  ELR25 
1C1 TC9123 BP R39 RESISTOR _—-. 33 ELR25 

R40 RESISTOR 47 ELR25 
Q1 TRANSISTOR 2SC383 TM R41 RESISTOR 2.7K  ELR25 
Q2 TRANSISTOR 2SC763C R42 RESISTOR 1.8K  ELR25 
03 FET 3SK74M R43 RESISTOR 100 ELR25 
a4 TRANSISTOR 2SC763C R44 RESISTOR 220 R25 
5 FET 2SK125 R45 RESISTOR 22 R25 
a6 TRANSISTOR 2SC763C R46 RESISTOR 120 ELR25 
Q7 TRANSISTOR 2SC763C R47 JUMPER JPW-02A 
08 TRANSISTOR 2SC383 TM 

C1 CERAMIC 68P 50VSL 
D1 DIODE 1SS53 C2 TRIMMER CV05D2001 
D2 ZENER XZ068 C3 CERAMIC 10P 50V SL 
D3 DIODE 18953 C4 CERAMIC 0.001 50VB 
D4 DIODE 18953 c5 CERAMIC 47P 50V SL 
D5 VARACTOR DIODE _1SV50 C6 CERAMIC 33P SOV SL 

C7 CERAMIC 0.0047 50VB 
L1 COIL LS-134 C8 CERAMIC 7P 50V SL 
L2 COIL LS-145 cg BARRIER LAY 0.1 25V 
L3 CHOKE BRE C10 CERAMIC 0.0047 50V B 
LA CHOKE 101 C11 CERAMIC 0.0047 50V B 
L5 CHOKE 101 C12 CERAMIC 0.0047 50V B 
L6 COIL LW-19 C13 CERAMIC 33P 50VSL 
L7 COIL LB-73 C14 CERAMIC 33P = SOV SL 
L8 COIL LW-19 C15 CERAMIC 0.0047 50V B 
L9 COIL LW-19 C16 BARRIER LAY 0.1 25V 
L10 COIL LS-211 C17 ELECTROLY 47 10V 
C18 CERAMIC 0.0047 50VB 
x1 CRYSTAL HC43/U 40.678MHz c19 ELECTROLY 100 10V 
x2 CRYSTAL HC43/U 5.12MHz C20 CERAMIC 220P = SOV SL 

C21 CERAMIC 0.0047 50V B 
R1 RESISTOR 47K R25 C22 CERAMIC 0.0047 50VB 
R2 RESISTOR 2.7K  ELR25 C23 CERAMIC 10P = 50V SL 
R3 RESISTOR 4.7K ELR25 C24 CERAMIC 0.0022 50V B 
R4 RESISTOR 1.0K  ELR25 C25 ELECTROLY 2.2 50V- 
R5 RESISTOR 4.7K  ELR25 C26 DIP MICA 39P — 50V 
R6 RESISTOR 18K ELR25 C27 DIP MICA 39P SOV 
R7 RESISTOR 1.2K  ELR25 C28 TANTALUM 0.47, 35V 
R8 RESISTOR 1K ELR25 c29 ELECTROLY 10 16V 
R10 RESISTOR 470 R25 C30 ELECTROLY 220 10V 
R11 RESISTOR 100 ELR25 C31 CERAMIC 470P 50V B 
R12 RESISTOR 68K  ELR25 C32 CERAMIC 50P SOV XL 
R13 RESISTOR 470  ELR25 C33 CERAMIC 5P 50V CH 
R14 RESISTOR 100 =ELR25 C34 CERAMIC 3P 50V SL 
R15 RESISTOR 470 ELR25 C35 CERAMIC 15P SOV SL 
R16 RESISTOR 1K ELR25 C36 CERAMIC 8P SOV SL 
R17 RESISTOR 47° —- ELR25 C37 CERAMIC 1P 50V SL 
R18 RESISTOR 100 ELR25 C38 CERAMIC 220P = 50V SL 
R19 RESISTOR 22K  ELR25 C39 CERAMIC 0.001 SOV B 
R20 RESISTOR 5.6K ELR25 C40 CERAMIC 470P —50V B 
R21 RESISTOR 220 - ELR25 C41 CERAMIC 47P 50 SL 
R22 RESISTOR 1K. ELR25 C42 CERAMIC 0.0047 50VB 
R23 RESISTOR 47K  ELR25 C43 CERAMIC 220P = 50V SL 
R24 RESISTOR 2.2K  ELR25 C44 CERAMIC 3p SOV SL 
R25 RESISTOR 1K  _ELR25 c45 CERAMIC 22P _—50V SL 
R26 RESISTOR 15K ELR25 C46 CERAMIC 0.0047 50VB 
R27 RESISTOR 470 — ELR25 C47 CERAMIC 220P —-50V SL 
R28 RESISTOR 470 ELR25 c48 CERAMIC 0.0047 50V B 
R29 RESISTOR 22 ELR25 C49 CERAMIC 0.0047 50VB 
R30 RESISTOR 150 ELR25 C50 CERAMIC 0.0047 50VB 
R31 RESISTOR 220 ELR25 C51 CERAMIC 0.0047 50VB 
R32 RESISTOR 220 ELR25 C52 BARRIER LAY 0.1 = 25V 
Raa | RESISTOR «5.6K -ELR25 Pt CONNECTOR —TMP-POIX-A1 


R35 RESISTOR 12K ELR25 P2 CONNECTOR ~ TL-25H-03-A1 
R36 RESISTOR 33 ELR25 B1 P.C BOARD B-504 
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[DRIVER] UNIT REF. NO.| DISCRIPTION PART NO. 


DISCRIPTION PART NO. DIODE 1$S53 (18$133) 
DIODE 1$S53 (18$133) 
IC 4028 
Ic 4511 L1 CHOKE LW-12 
IC3 IC M54516 
er IC yPD650-108 x1 CERAROCK CSB400A 
IC5 IC 4013 
IC6 Ic MB14025 S1 SWITCH SSS022 
1C7 IC 4001 (UBP) (C) 
IC8 IC 4069 R1 RESISTOR 47K  ELR25 
R2 RESISTOR 47K  ELR25 
Q1 TRANSISTOR 2SA1015 R3 RESISTOR 330 ELR25 
a2 TRANSISTOR 2SA1015 R4 RESISTOR 47K ELR25 
Q3 TRANSISTOR 2SA1015 R5 RESISTOR 10K  ELR25 
Q4 TRANSISTOR 2SC945 ANY RANK R6 RESISTOR 6.8K ELR25 
Q5 TRANSISTOR 2SC945 ANY RANK R7 RESISTOR 6.8K ELR25 
Q6 TRANSISTOR 2SC945 ANY RANK R8 RESISTOR 6.8K ELR25 
Q7 TRANSISTOR 2SC945 ANY RANK R9 RESISTOR a7 ELR25 
ag TRANSISTOR 2SC945 ANY RANK R10 RESISTOR 47 ELR25 
Q10 TRANSISTOR 2SA1015 R11 RESISTOR 47 ELR25 
Q11 TRANSISTOR 2SC945 ANY RANK R12 RESISTOR 47 ELR25 
Q12 TRANSISTOR 2SC945 ANY RANK R13 RESISTOR 47 ELR25 
Q13 TRANSISTOR 2SA830 or 831 R14 RESISTOR 47 ELR25 
Q14 TRANSISTOR 2SD468 R15 RESISTOR 47 ELR25 
Q15 TRANSISTOR 2SA1015 - RIG RESISTOR 330 ELR25 
O16 TRANSISTOR 2SC945 ANY RANK R17 RESISTOR 2K «ELR25 
Q17 TRANSISTOR 2SA1015 R19 RESISTOR 100K = =ELR25 
Q18 TRANSISTOR 2SA1015 R20 RESISTOR 10K ELR25 
Q19 TRANSISTOR 2SC945 ANY RANK R21 RESISTOR 100K ELR25 
a20 TRANSISTOR 2SC945 ANY RANK R22 RESISTOR 220K ELR25 
R23 RESISTOR 150K ELR25 
D1 DIODE 18953 R24 RESISTOR 150K ELR25 
D2 DIODE 1$S53 R26 RESISTOR 22K  ELR25 
D3 DIODE 1$853 R27 RESISTOR 100K ELR25 
D4 DIODE 1$953 R28 RESISTOR 39K  ELR25 
D5 DIODE 1$S53 R29 RESISTOR 1M ELR25 
D6 DIODE 1$S53 R30 RESISTOR 270K ELR10 
D7 DIODE 1SS53 R31 RESISTOR 47K ELR25 
D8 DIODE 1SS53 R32 RESISTOR 22K  ELR25 
D9 DIODE 1SS53 R33 RESISTOR 100  ELR25 
D10 DIODE 1SS53 R34 RESISTOR 100 ELR25 
D11 DIODE 18853 R35 RESISTOR 47K  ELR25 
D12 DIODE 1SS53 R36 RESISTOR 47K — ELR25 
D13 DIODE 1SS53 R37 RESISTOR 10K  ELR25 
D16 DIODE 18853 R38 RESISTOR 47K ELR25 
D17 DIODE 18853 R39 RESISTOR 47K ELR25 
D18 DIODE 18853 R40 RESISTOR iM ELR25 
D19 DIODE oor R41 RESISTOR 18M  ELR25 
Don DIODE 13853 R42 RESISTOR 220K ELR25 
R43 ARRAY RM-6-473 (47K) 
22 DIODE 18853 (185133) R44 RESISTOR 150K ELR25 
023 DIODE Ieee R45 RESISTOR 920K ELR25 
DOs DIODE 13953 R46 RESISTOR 1K ELR25 
526 DIODE 15953 R47 TRIMMER HO651A 100K 
597 DELETED R48 RESISTOR 10K  ELR25 
509 DIODE 14002 R49 RESISTOR 1M ELR25 
530 DIODE 1N4002 R50 RESISTOR 470K  ELR25 
531 DIODE 15953 R51 RESISTOR 100K ELR25 
532 DIODE 18853 R52 RESISTOR 100K ELR25 
533 DIODE 18853 R53 RESISTOR 100K ELR25 
534 DIODE 18953 R54 RESISTOR 1K ELR25 
R55 RESISTOR 680 €LR25 
D35 DIODE 1S$53 (IC-25A only) Ree RESISTOR "00K ELR25 
D36 DIODE 1S$53 (IC-25E only) Rey RESISTOR ATK. ELROE 
D37 DIODE 1S$53 (IC-25A only) Rea RESISTOR 50K CELROS 
538 aera nee R59 RESISTOR 1K ELR25 
aTODE 15953 R6O RESISTOR 22K  ELR25 
R61 RESISTOR 1K ELR10 
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REF. NO. | DISCRIPTION PART NO. 
a + 

R62 TRIMMER H0651A 220K 
R63 RESISTOR 10K ELR25 
R64 RESISTOR 1M ELR25 
R65 RESISTOR 1.8K  ELR25 
R66 RESISTOR 1K ELR25 
R67 RESISTOR 47K  ELR25 
R68 RESISTOR 47K ELR25 
R69 RESISTOR 4.7K ELR25 
R70 RESISTOR OOK ELR25 
R71 RESISTOR 10K ELR25 
R72 RESISTOR 1K ELR25 
R73 RESISTOR 150 ELR25 
R74 RESISTOR 22K ELR25 
R75 RESISTOR 22K ELR25 
R76 RESISTOR 680 ELR25 
R79 RESISTOR 47K ELR25 
R80 JUMPER JPW-02H 
R81 JUMPER JPW-02H 
R82 JUMPER JPW-02A 
R83 JUMPER JPW-02A 
R84 JUMPER JPW-02H 
R85 JUMPER JPW-02H 
R86 JUMPER JPW-02H 
R87 JUMPER JPW-02H 
R88 JUMPER JPW-02H 
R89 RESISTOR 390 ELR25 
ci ELECTROLY 10 10V RC2 
C2 ELECTROLY 0.47 50V RC2 
C3 ELECTROLY 4.7BP 25V 
C4 CERAMIC 100P 50V SL 
c5 CERAMIC 100P 50V SL 
C6 ELECTROLY 4.7 5OV RC2 
C7 ELECTROLY 4.7 50V RC2 
C8 ELECTROLY 4.7 25V BP 
cg CERAMIC 0.0022 50V B 
c10 BARRIER LAY 0.01 50V 
C11 CERAMIC 0.001 50VB 
C12 ELECTROLY 0.1 50V RC2 
C13 CERAMIC 0.001 50VB 
c14 ELECTROLY 0.1 50V RC2 
cis ELECTROLY 0.1 50V RC2 
C16 DELETED 
C17 ELECTROLY 0.47 50V RC2 
c18 ELECTROLY 47 10V RE orCE 
c19 ELECTROLY 0.47 50V RC2 
C20 BARRIER LAY 0.1 25V 
C21 ELECTROLY 100 10V 
C22 ELECTROLY 470 16V 
C23 BARRIER LAY 0.1 25V 
C25 BARRIER LAY 0.047 35V 
C26 TANTALUM 47 10V 
J CONNECTOR ~~ TL-25P-05-V1 
J2 CONNECTOR ~~ TL-25P-04-V1 
J3 CONNCETOR ~ TL-25P-07-V 1 
J4 CONNECTOR  TL-25P-06-V1 
J5 CONNECTOR ~~ TL-25P-06-V1 
J6 CONNECTOR ~— TL-25P-02-V1 
J7 CONNECTOR ~ TL-25P-02-V1 
J8 CONNECTOR ~ TL-25P-04-V1 
J9 CONNCETOR  TL-25P-02-V1 
J10 CONNCETOR ~— TL-25P-02-V1 
J1f CONNECTOR | RT-01T-10B (1P) 
J12 CONNECTOR RT-01T-1.0B 
Pi CONNECTOR SMPO3VB 
P2 CONNECTOR ~ TL-25H-02-A1 


[PA] UNIT 


REF. NO. 


DISCRIPTION PART NO. 
C1 Ic $C 1019 
D1 DIODE M1402 
D2 DIODE M1402 
D3 DIODE M1301 
D4 DIODE 18897 
Li CHOKE LW-19 
L2 COIL LA-127 
L3 COIL LA-2 
L4 coil LA-2 
L5 COIL LA-71 
L6 coIL LW-19 
Ri RESISTOR 0.1565 2W 
R2 RESISTOR 120 ELR25 
R3 RESISTOR 1K ELR25 
R4 RESISTOR 15K ELR25 
R5 RESISTOR 220 ELR25 
R6 RESISTOR 4.7K  ELR25 
ci ELECTROLY 100 16V 
C2 CERAMIC 220P 50V SL 
C3 CERAMIC 220P) 50V SL 
C4 CERAMIC 220P 50V SL 
C5 CERAMIC 15P 500V SL 
C6 CERAMIC 220P 50V SL 
C7 CERAMIC 220P SOV SL 
c8 CERAMIC 0.0047 SOV B 
cg CERAMIC 15P 500V SL 
c10 CERAMIC 0.0047 50VB 
C11 CERAMIC 0.001 500VB 
C12 CERAMIC 0.5P 500V SL 
C13 CERAMIC 18P 500V SL 
C14 CERAMIC 2P 500V SL 
C16 CERAMIC 33P 500V SL 
C16 CERAMIC 3P 500V SL 
ci7 CERAMIC 27P 500V SL 
C18 CERAMIC 220P =50V SL 
Pi CONNECTOR ——~ 
P2 CONNECTOR ~ TL-25H-08-A1 
P3 CONNECTOR = TMP-POQ1X-A1 
P4 CONNECTOR TMP-PO1X-Al 
B1 P.C BOARD B-503 

I 


IC RATINGS 


TC-9123P (FM/AM SYNTHESIZER TUNER PLL) 


PIN CONNECTION 


Maximum rating 


BLOCK DIAGRAM 


Item Symbol 
Power supply voltage Vop 
VIN 


Input voltage 


—0.3 ~ Vop +0.3 


Torr 


Operation temperature range 


Storage temperature range 


TC4001 (QUAD 2-INPUT POSITIVE NOR GATE) 
TC4013 (DUAL D-TYPE FLIP-FLOP) 

TC4028 (BCD TO DECIMAL DECODER) 
TC4069 (HEX INVERTER) 


PIN CONNECTION 


Maximum rating 


—30~ +70 
~55 ~ 4125 


Symbol 


Rating 


Power supply voltage 
Input voltage 


Output voltage 


Vpp 
Vin 


Vss —0.5 ~ Vss +20 
Vss —0.5 ~ Voo +0.5 
Vss —0.5 ~ Vop +0.5 


Input current 


+16 


Permissible Dissipation 


300 


Storage temperature range 
Lead temperature/time 


~—65 ~ 150 
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260°C - 10Sec. 


TC-5082 (OSCILLATOR AND 10-STAGE DIVIDER) 


~0.3 ~ Vow +0.3 
Topr —30 ~ 75 


Maximum rating 


Power supply voltage 


Input voltage 


Operation temperature range 


Storage temperature range 


PIN CONNECTION 


vob 
GND 


BA401 (FM/IF LIMITER) 


Maximum rating 


Rating 
15 


—25~ 475 °C 
—55 ~ +125 °c 


Symbol 


Item 
Power supply voltage 
Output voltage 


Input voltage 


Operation temperature range 


Storage temperature range Tste 


BLOCK DIAGRAM 


MJM4558D (DUAL LOW NOISE AMP.) 


Maximum rating 


Item Symbol Rating Unit | 
Power supply voltage Vop 18 Vv 
Input voltage Vin 15 ov 


Operation temperature range Tort —20 ~ +75 °C 
Storage temperature range Tsts —40 ~ +125 °c 


PIN CONNECTION 
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uPC2002 (5.4-W AUDIO POWER AMP.) 


PIN CONNECTION 


Maximum rating 


Power supply voltage (surge) 


Power supply voltage (no-load) 


Circuitry current (continuous pulse) 


Circuitry current (single pulse) 
Package Dissipation 


Terminal-terminal voltage 


uPC577H (FM-IF AMPLIFIER) 


PIN CONNECTION 


—40 ~ +150 


Vec 1 (50ms) 


lec(PEAK)1 
lec (PEAK)2 
Pp (Tc=90°C) 


—30 ~ +75 


Maximum rating 


11-3 


BYP 


Ic-25A/E SCHEMATIC DIAGRAM 


DS~F LN 43: 


RIFQ 100 to C27 6.06 
——— RzB 100 
NN C28 100 
[ van | es 
R30 
— | ql R31 RS: 
[ 250667 | u SEK 56 
ee b j ] « 
{K |3 ae g 8 
8 x N ONS S 
mic 8 | x | ug Se 
| ~ § 6 ec 
) | > | & .* 
| 3 3 3458 4 Q 1,5. 8,114, 6~21, 23 2. 
| ICG TATGIZAP | aze 35K74 
t g 62 Bl & aa 3SKAB 
| | Sly | aa.is 2SC 1574 
¥ [de 29 $3 a7 250382 
| Vn Ne | m g Pane a9 28¢ 2053 
ss Nw NN q ao 28C763 
a rN na Ke Qe 
| = x. x | 8 azz 25A9%% 
zz | PX 
say 
| tee | 
— d 
g § 
IC NAIM aS58D Ss ‘ 
25€_ ONLY Ic2 BA4Or < Q 
ICS TOSOB2P 1C3 MPCSTT ¥ 
1Ca uPC2002zH 
2 39 18 7 1C6 MB3I56 s7 
R2 10K8 3718 é 
" vd 4 
--o | : DIn2,709, 5,19 tA 
~ » 
| o— o— ih z 4 15353 >T 
WRITE Ss? i b z x O3-6 15599 x a 
_—___-_9 ~~ 
Va 
| ° Ske & a 8 DIO 1S2688E aS at 
s/s S10 & S¥et aS Dil~ 14, th~tT, 20-21 3 
1 Neue 28 IN60 
seag 2@ 
vu*y Ue DIB ina002 
— — oe 
| 25E ONLY 
TONE | ON. 
; 
| s2: 4 
O25 5 > & 
sf 
| 224,25 ISS53 D246 mn a3 
ee ee oe | hae: 
ee ee ee ee ee oe ree T 
f 25A ONLY p25 C4 
+ | 6 pza ina 
OFFSET | ow. Dens 
| 32 De ne | « 
. pz4 é iS 
DI2, 23-25 18553 j | €89, 190 Le M 
ene es ee es ee ee [ uy i] 
eT 
024-27 185.53 O |_| 
oe 
p27 102 
veo ; tf 4 
1 a a rs 
2 0 o 
g o 
4 ° ° 
s ina 
ae a nee eee coe 
an 646046 
RIT AIK b2z8 a43 25c%45 
| GP az 2SAa/0I5 o > 
. s|> 
ne R20 S >a 
| Qt UR % 10K | 28, 29,18, 16, | x g alk] & N 9 
‘ n 34, 32, 33,20 . N 6 S 
| Q g 1SS 53 8 | | 2 RIB) 15K hale 38 
FULL S _, x a t 2 
<6 
PROG S | eat 4 a | {K) 
| 331258) Fue | Ue _ +18 . 
x + 7 
x - 4 g 
simp | 6 | < fee gs 5 
DUP iy gg 
| 1 Ls ee 
NOR oy 
REV | | af R23 | 
c 22K 
Q 
| |: 
Q 
| |” 
A 
VFO B 7 ° 7 O 
/ ‘ 
a a 
, , g 
been nnnnne eee ¥ Goce 
3 st 
DIAL 1 po S2 
g 
; 1 


Sst 


| ¥ge 0 
aay 0 
| god o 
— commento, cma “ad O 
| / I] x | £ 
—— co ean, Sum o 
| I! poss o—? 
a 
— G aa, mn o 
ri 
[ o—— 
| ict ez 1c3 o a 
é 
o 
° £ DRIVER:PLL 


3 


ICtsICD TLR 2 
Lo —— 


Se RET TD NT SAO OS ND YAN SON SED GED MN OND mY: ESSE neater nee SEY me SR eS ey Om GS le Se SD MEO eneye mee am een ee 


ALO FS 


OLE acy 
ahP PSD 


aAC22 92/9 


#2 ory 


oor 


bly OMT 7 


AVS bet 
L200°0 


O01 Loe 


4200°0 
6£> OOF 19 


ee 
ope 


@2acz be off LED 
MLD Ofet bk 100 9e> 
Ld wie ew 
8 
8 F-+ 40000 se> 


MOR? GEY 


R32 R33 T 


SEK FBK S.6K 


40° 622 
Yor Sey 


C27 00087 


RI 
SSKIS 
3SK4B 
2SC1s7t 
230383 
2SC 2053 
28C763 
25A49& 


is 


QF. biG, 6-2) 230 2S 9AT 


a2.8 
a3 
ad. 
ar 
aes 
an 
az2 


cS C& 


bf 
SP 0.001 #5216 


400 BF Fe 


NES a538D 
BA 4Or 
MPC SIA 
§ UPC 2002H 
MBZISO 
2.954, EEF 


, 
‘ 
> 


BF 


(S553 
S399 
1S 268BE 
~ #4, 1617, B08! 


Czy 0.0087 


RMI SSE LI 1K 


. 


IN6O 


INBOO2 


HOO Stet MOOl 9/4 
H-—— L000 8/> 
fOZZ LED 5 
° 
gis 
or 
~§ 2 
s8 
8 
33 
as 
a) 
Mitta 
~~ 
4 
a 
AO WD 
4200°0 $19 
Ks 
wee OY 
2 
on N 
v4 
fremte or o> 
a & 7 
S 2 fHRe J0Z ED 
s 
WS Bets 
2 
2 
« a 
wi] 


[ 


Cor Fay 


femmes LOO GLI 


MLR 9B 100 449 


We 


100°O FL> 


8 


Or EM AQ! 2B 


2 
4 


esi 
CFY 4555 


MOST 1928 
10 BD 


wLE OFY 


3.8 


iM 
s 
na 
LO BID 
4 . 
evo00 38x x 
> BEx o 
Rx wee B2e zZ 
NOS & 
es q 
8 2 
3 
¢ 
G 
i) 2P00'O LPO0° 
1000 on 6049 
7] tes Lee 
R Kk wee sere 
& 
d0zz & 3 Nx 
erp bay 
Oye HIF yer Seley 
8 were 


Oy bela 


Moor Fle 


ML? Rehy 


0 STAT 
a 
5 aaa 
Nge Ed 
MOI INE) Bttet —— Estet 
ee ty 
be | ae 
WE SID 
be 1019 
BO 
Le LONE 
10 bb 


ML 2 BEES 
EO = ZOCw 


—--~~-----------------------5 


ve 


199090999] 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SEE 


BEE. 


AH 


P2 


Pt CFL 


He} SC-1084 


l 
Bie cea eres 
q | 

| 4 a 
mee 
| press Ete 
| & aag 
| bm of GF EVD | 

rae Cy 
| og 0 Rc ied 
I | 
| 
| 


Lot ea ee 


MIBISt EA 


Cc? 0.007 


22 0&1 bp L4/9 


as “8 
24 al 


ADBAT 


AW 


i 
: 
H 


for an improvement without notice. 


@AIICOM] 1com INCORPORATED 


Ceo Pa) 
7) 
0 
Oe 
on 
03 
Os 
Oe 


Ro 
Ae 
Az 
As 
v2 


Cro PH) 


sav 
PRL 
PRS 
sts 
mR 
VFO 
JS 
(20 PS) 


poor 


Ict = 4028 
2 ast 
ic3 MSaS16 
ica MPDEIO 


105-4013 
ICé MBIZ326 
icq 4001 
I€8 4069 


Q1-3, 10. 15, 17,18 
409,71, 12.15.19 
aia 

Qn 


2S5A10I5 
2SCIAS 
250468 
258A 830 


Dt, 4, 23, 25, 26, 31, 34 

D 2-3, 5~22, 24, 27,28 
32,33, 35-38 

D24,30 

B39 


(S953 


1S553 
iNB002 
YZ-O0458 


(eo DISPPT) va FeAHeCHE 


RIO 270K 


RBI ATK 


ROG (50K 


RIZ 150 
CB RT 


R70 100K 


RI 330 


(YD RIS 22K 


CF 0.0022 


RSE 100K 


co aor 


oH a00r 


xf CSB 400A 


iy R? a7 
RMIT 


Eo FE: E2 E3 


#0) 


cH 0.487 
4 
a ae . 
ICs 
ot 
‘ x 
N 
2 = 
g7 8 ° 
« 3 X 
MM uv 
oe 
a 363 


Le 


C20 Pr) 


Vb 
sf 


52 


SEND 
ue 


(20 Pa) 


Se ererererey ae Pe) 


46 4we 


a AAA 
N + 
gt R30 150 
0 —— ee 
+ 
nz ces | 2% 
a7a 10 . me 
g u 
S 
a R27 32 47 
u | 270 Ds SOP L873 


12 Ic3 4 | a a 
exe a8 e] , 
a oog > 3 
a) x f 
keg * | vco 
A fe 
gs — — oe ee 
2 x“ 3 
c N ; 
q s se 
Lf TT 2 2 18 sy 
& . 22 yu RD La 
YUUR a? 100 pp 


Me FE, Fr Es 


SleMery 


x2 


wor FT 
TC9123P 


nad mE 
8 
5 
@ 
by 
‘Pep 
g 
& 
RIP 100K 
7) 
- : 
o © 
je] 
pity yd 
R23 B7K 


<1 0.0087 


RIS a70 


a4 


CS 2.0087 


s 
eas NT VRP 
iS 
x e 
El 758 
s V6 
g ae xe ca 
Ri 4.1K C2 20P £3/34 40.676 Mrz 0.001 
v 0 
8 Ra IK 
4 019 0.87 g a . 
ny f 
Q x | x x) 3 
cme q aa 8 
Nn G aos 8 
% bof 
b x 2 e& v 
, 
; 
~ 
oJ av 
‘ O O} ase 
hd oO Sens 
P2 CPLL? 
CtO MAIN JI) 
ve 
qa p39 Fuel 
mee ico 3.8 
74 Ly 3 3g i REE IK WV 
RET ATK E 
P2 (2O IS) 


ia 
y 
8 
q 
% Q cas Ra2 
Nn) 22P 48K 


410 


x 
4s2i & 8 
Ns 
3 8 
te 
q 
9 
S 
% 
N 
NM 
2 
x 
~ 
& 
x 
s 4 
4 
§ 
« 

PLL 
ans 25C383 
424.67 2S8C763 
Qs 3SK748 
as 25K1I25 
a (S853 
D2 xEO68 
D3,a (S953 
BS 4SV5O 


Ca4 0.00a7 
ca? 220P 


5A/E 


=" DISPLAY BOARD (1) 


=" SWITCH BOARD (1) 


= MIC BOARD | 


EF UNIT 


———w 


P5=6 


o™ 

I 
a 
Pal 
< 
_ 
o 
bi 
a 


Riz 


(vsn) 4 
Bla oO 
ea] >| Sow 
SNDNZE0 > & 4 |p Dake mS 
, = f-—G a 
rs==—* Glu & 
38 lier 
mo cySsnjo-zs5 
————f w 
| = =e 
unayzs i Sie lL. ie 
s-a'as +! a Wa o ber-e ms 
oOo fr oa 
; ye 
: 6s 
3 , _ 2-8 AS 
—Ww— © 
rae: w-f90 
i> 4% fs) L-—@ AV dsia 
+ 4” 14 ( —_ rs 
#20 


# SWITCH BOARD (5) 


1. 
a 
z 
"i 


wi 
= 
o 
LI 


(€) GHUVOd HOLIMS = 


é-9d 


——7-1S 
| 


Pe 
= 
eT 


a | tzu , : on 
1-60—-+-S es : 
4-010 ———e 44 on cry y | o—ep-Sd 
: |zza | 
2 | 1] ) ) : 


aot VV toe ¥-Pra 
clu PF a aw dsia 


(2) GYVOd AV1dSIC = 


LNOAVT 


quvog 


z 


— rs AV ISIC 


9a 
i 
Sd 


__— 
a 


GdVOd YALAW = 


ZHAN Nay 
THANE una 


OM + 


HSAIHO 


Wd 


EE Re ee Ne 


o 3 469 4 Sty! 


FED 


if , 
coe 


“fy Passe. See Se 


“We i 


ip oe bey 


<< oo 


a 
= 


aie ars euro] Pe 
orf Fave 210” oS soz (3/75 Af | Fy 4. Ne 
x pr Ow OT EY Se PA | | i += | 4H sI0 
i=] vi sia GSU bo _ 20 be? | Ga a NAAR SL 
er } 4 8, 0005" | i (a = “9 . 
-. Rots ql | Ky =z 
to al & WU 3 
| <o] 4 


uy 

a 
ty 
& 


LINN H3AING. - Wd 


K) 
E 
K) 
E 
in 
5 
K) 
E 
CD 
Gi S 
3 D 
1 Ie 
* EWR ONLY 


Wu 
QO 
O 
oo 
oye Sly 5 
= = 2tH) ? 
= BETAINE ae | OT 
; oS peo 
a Se } ye ge9 1h" : 
<= 


a 
2 
> 
< 

< 


sae 
Fr 
a 
~ = 
O. 


> |S aN O 
ce 


ae 
ag 3-02 
: _t9 
> tt 
ED ite 
4 ee 
i 
o. 


LINN NIVIN — LINN Vd 


€ dadwYvod HOLIMS 


¢ GYVOd HOLIMS 
| GQYVOd HOLIMS 


—— LINN YSAIYa:-T1d 
—@:t GHYVOE AVIdSICG 
-—QdyYvVOd Y3SLAWN 


quvog 9IN——* =" 4g quvOd HOLIMS 


~LNOAW1 LINN 


